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U-S‘S CARILLOY electric-furnace aircraft 
quality steel meets every requirement for 
these vital parts. The precision machining 
and expert heat treatment it gets at Cleve- 
land Pneumatic Tool Company complete 
the job. 


@ “Reduced to the most favorable 
degree”’ describes exactly what hap- 
pens to the huge U-S:‘S CarILLoy 
steel ingots from which are formed 
the rugged main columns in the land- 
ing gears of every B-36. 

To provide the tremendous 
strength and shock resistance re- 
quired to safely cushion the landing 
impact of 179 tons of bomber weight 
—and, at the same time, to keep 
the weight of the landing gear as low 
as possible—calls not only for steel 
of the highest quality but also for 
unusual procedures in fabrication as 
well. 

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin- 
drical columns weighing only about 
1200 lbs. apiece. Approximately 93 % 
of the steel is removed by machining 
to proper contour and in hollow- 
boring the column. When finished, a 


mere 7% of the original ingot is left 
to do the job. 

That US'S CarILioy steel has 
been exclusively selected for this ap- 
plication—one of the most exacting 
in the aircraft industry—is, we be- 
heve, highly significant. The same 
care and skill, the same ability to 
meet requirements that are beyond 
the ordinary, go into every order of 
CARILLOY steel we make—whether 
it’s an ingot of giant size or a few 
tons of special steel. 

U-S‘S CarRILLoy is just one more 
example of the better steel products 
developed and produced by United 
States Steel. If you are interested in 
additional engineering training, why 
not investigate your opportunities 
with U.S. Steel? For more informa- 
tion, contact the Placement Direc- 
tor of your school, or write to United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 
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our cover 


March 26 and 27 is the date of the 1954 Engineering Open 
House. At that time high school students and other interested per- 
sons will come to the U. of I. engineering campus from all parts 
of the state. The cover depicts the rush of high school students to 
the Open House. 


our frontispiece 


One of three pole units of a General Electric circuit breaker 
for the nation’s first 330-kv power transmission network is shown 
being unloaded at the Muskingum River Plant of the Ohio Power 
Company. The 80-ton breaker is more than 11 feet in diameter 
and has a 3550-gallon capacity. (Cut courtesy General Electric) 
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The World as tis Workshop 


...A Look at Mechanical Engineering 


by Frank W. Ridgway, M.E. ‘54 


Engineering training prepares stu- 
dents for professional work in engineer- 
ing and for technical and semi-technical 
positions in industry, commerce, and 
government. Very often, the scope of 
the engineering field is not realized by 
the layman. To acquaint more people 
with the profession of engineering, not 
only those having a natural curiosity of 
engineering problems, not only those 
considering engineering as a career, the 
College of Engineering will be present- 
ing its annual open house on March 
26th and 27th. Both engineering teach- 
ing methods and the products of ap- 
plied engineering practice will be dis- 
played. 

One of the largest branches of en- 
gineering in general is mechanical engi- 
neering. Differentiating from electrical, 
ceramic, chemical, or civil engineering, 
mechanical engineering covers the theory 
and practice of the generation, trans- 
mission, and utilization of power. This 
involves the operation, design, testing, 
and construction of machines of all 
kinds. In practice, emphasis is given to 
the engineering and economic principles 
of machine operation, performance, pro- 
duction, and problems of production 
management. 

A graduate mechanical engineer has 


the world as his workshop. Realization 
of a problem, analytic thinking, and de- 
cisive action are taught to the mechani- 
cal engineer above all else, and these 
are the requisites for success in any field. 
In his own field a mechanical engineer 
has several alternatives—aeronautics, air 


and a graduate may pursue his greatest 
interests. 

All phases of mechanical engineering 
will be demonstrated during the open 
house this year. Rather than producing 
a show composed of the mysteries of 
mechanical phenomena, it is desired to 


conditioning and refrigeration, machine 
design, petroleum production, power, 
production control, and research. Basi- 
cally, these fields are closely related, 


Fig. 2—Mechanical Engineering Power Laboratory 
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Fig. 1—Machine Tool Laboratory 


reveal just how a mechanical engineer 
learns and what he does. 

Models and actual equipment used by 
the machine and tool designers will be 
shown and explained by the best under- 
graduates in this field. Another one of 
the more theoretical phases of mechanical 
engineering is that of automatic control 
and actuating mechanisms. A vivid dem- 
onstration of several commonly used and 
basic devices will be in operation. 

Shown in figure 2 is the power labor- 
atory where theories and mathematical 
predictions are tried in practical applica- 
tions. In this laboratory are engines, 
turbines, pumps, air conditioning and re- 
frigeration apparatus, research projects, 
and power generation equipment—in- 
cluding a complete, miniature power 
plant capable of supplying electricity to 
a medium-sized family home. During 
the open house every piece of equipment 
will be running or will be run at the 
request of interested observers. 

A section of the internal combustion 
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Fig. 3—Performance testing 
Engine Laboratory. 


engine laboratory is shown in figure 3. 
In this laboratory tests are performed on 
standard automobile, truck, tractor, 
marine, and stationary engines to de- 
termine fuel economy, power output, 
lubrication problems, and general de- 
sign problems. These engines and their 
instrumentation will be in operation dur- 
ing the open house along with three 
special engines used in high altitude, 
fuel, and design research. A full-size, 
cut-away, prewar automobile chassis will 
be functioning showing all of its moving 
parts. 

In the manufacture of any product, 
the first step is to obtain raw material 
in a workable form. From the foundry 
odd shapes and large units are obtained 
as castings. Through the engineering 
week end the entire foundry will be in 
operation casting iron, aluminum, and 
bronze, making molds, and cleaning fin- 
ished castings. 


Machines and consumer products are 
also fabricated from basic structural 
shapes by welding. This method is be- 
coming progressively more important be- 
cause of new materials and techniques 
being developed. In the welding labora- 
tory in the mechanical engineering build- 
ing, will be demonstrations of arc, oxy- 
acetlyene, and spot welding, torch cut- 
ting of steel, metal spraying devices, and 
weld testing. 

After rough shapes are fabricated, 
machining operations follow. In the 
neat, clean shop shown in figure 1, 
there is at least one of almost every 
type of machine tool used by industry, 
including automatic machines which will 
produce finished gears and screws as 
long as raw stock is available, and pre- 
cision machines capable of maintaining 
an accurcy of 1/10 the thickness of a 
human hair. Because of the ever-chang- 
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Chevrolet engine in the Internal Combustion 


ing nature of machining processes, the 
mechanical engineering department main- 
tains a machine tool research laboratory 
where machining stresses, finishes, cut- 
ting fluids, new processes, and tools are 
studied. All these will be in operation 
during the 1954 open house. 

To provide desired physical proper- 


ties of wear, hardness, or machinability, 
metals are subjected to many different 
heat treatments. This technique is a sci- 
ence in itself. In the laboratory standard 
heat treatments will be performed. The 
observer will see what occurs within the 
metal structure and the effects of these 
changes. He will also see how metals 
can be heated to redness almost instan- 
taneously in an induction heater and 
how temperatures are taken inside of a 
white hot furnace. 

It is a basic premise of industry that 
the system which produces the greatest 
return, especially financially, is the one 
which will be used. The job of an in- 
dustrial engineer is to determine through 
past experience, analysis, and predictions 
the best way to get a job done. At the 
open house, leading undergraduate in- 
dustrial engineers will display and ex- 
plain the most modern techniques of 
quality control, industrial plant layout, 
motion and time study, and production 
control. Charts, tools, and devices used 
by the industrial engineer will be avail- 
able for inspection. 

The mechanical engineering exhibit 
this year promises to be one of the best 
ever. Every effort has been made to 
show everything of interest and to pre- 
sent it in such a way that it will be 
understood and appreciated by every- 
one. 
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(Courtesy McDonnell 


Roll out of the XV-1 Convertiplane 
—tirst military aircraft of this type ever 
developed in the United States—was an- 
nounced today by the Air Research and 
Development Command of the U. S. 
Air Force, and the McDonnell Aircraft 
Corporation. The XV-1 is the first con- 
vertiplane in the world to utilize the 
principle of pressure jets and high disc 
loading. 

The XV-1 is a joint development of 
Wright Air Development Center of the 
U. S. Air Force, Transportation Corps 
of the U. S. Army and McDonnell Air- 
craft Corporation. The Convertiplane’s 
versatility will permit studies on its tac- 
tical use for observation and reconnais- 
sance. Further studies will be made of 


Aircraft Corporation) 


rotate at its lowest drag configuration. 
This avoids the speed limitation encoun- 
tered by conventional helicopters due to 
stalling of blades when they must carry 
lift at high speeds. 

Each of the three blades of the rotor 
is powered by a pressure jet unit lo- 
cated at the tip of the blade. A recipro- 
cating engine is provided on the aft fus- 
elage to supply air to the pressure jet 
units during vertical flight and power 
to the propeller during forward flight. 

The efficient and relatively great 
power available from the pressure jets 
allows the use of a rotor having ap- 
proximately half the drag of a conven- 
tional helicopter rotor. Since the wings 
do not provide the lift during take-off 


an extensive research program will be 
required. This will include ground test- 
ing, careful instrumentation for the de- 
velopment of flight test data, and pain- 
taking pre-flight test work. The full- 
scale model will be placed in a wind 
tunnel to test areodynamic characteris- 
tics. 

The convertiplane’s tail assembly con- 
sists of two vertical fins and rudders at- 
tached to the extremities of twin tail 
booms. The horizontal surface consists 
of a single stabilizer with tabs, mounted 
between the ends of the tail booms. 


The crew compartment in the fusel- 
age is equipped with large plastic win- 
dows which provide exceptionally wide 
range of vision. Pilot and_ co-pilot-ob- 
server sit in tandem, with removable 
dual controls provided. Exit doors may 
be jettisoned in the event of a flight 
emergency. 


Two non-retracting skids comprise the 
landing gear of the XV-1. The skid 
gear differs from previous skids in that 
energy is absorbed during hard landing 
by the yielding of replaceable stainless 
steel straps. 

Fuel is fed to the three pressure-jet 
tip burners through a rotor fuel gover- 
nor driven from the rotor hub accessory 
drive. The pressure jets operate on the 
principle of ignition and expansion of 
the fuel gases, then exhausting rearward 
through nozzles to provide thrust. The 


its design uses as an artillery and tank 
spotter. An attendant function will be 
exploration of the application of the con- 
vertiplane principle to larger aircraft. 
The convertiplane embodies a com- 
pletely new conception of flight. This 
new concept is known as the “unloaded 
rotor” principle—a machine equipped 
with a rotor for vertical flight and 
wings and propeller for forward flight. 
In vertical flight or hovering, the 
rotor provides all the lift: in forward 
flight the wings provide essentially all 
the lift. This allows the rotor to auto- 
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McDonnell XV-1 Convertiplane 


or landing, they are approximately half 
the size of the wings for conventional 
fixed wing aircraft. Therefore, speed 
performance of the convertiplane is not 
greatly penalized by utilizing both rotor 
and wing. 

The XV-1 is designed to carry three 
passengers, or two litter patients and 
medical attendant in addition to the pi- 
lot. The craft is approximately 30 feet 
long, ten feet high and spans 26 feet 
in width. 

Prior to the first actual flight, which 
will not take place until next summer, 


application of power directly to the blade 
tips eliminates the torque which in con- 
ventionally driven helicopters must be 
eliminated by the use of a second rotor 
or propeller. 


Two gals were stranded in the desert. 
They were nearly to the point of ex- 
haustion when they spotted a young 
sailor running from his car to meet 
them. “Oh,” said the cute little red- 
head to her pal. ‘‘We’re rescued’’— 
then on second though she said—“‘or are 
we?” 


Engineers of virtually EVERY 
type are needed on the Boeing team 
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Mechanical, electrical, civil, aeronau- 
tical—in fact, graduates in virtually 
every field of engineering—find reward- 
ing carecr opportunities here. There 
are openings in design, research, in the 
many phases of production, and for 
physicists and mathematicians with 
advanced degrees. 

All engineering careers at Boeing 
have one thing in common: they pro- 
vide plenty of opportunity to get ahead. 
Regular merit reviews are held. Ad- 


_vancement is keyed to your individual 


ability, application and initiative. 


The aviation industry offers you a 
unique opportunity to gain experience 
with new techniques and new materials. 
It offers a wide range of application, 
from applied research, to product de- 
sign and production, all going on at 
the same time. 


What’s more, you can expect long- 
term career stability in the aviation in- 
dustry. Boeing, for instance, is now 
in its 37th year of operation, and actu- 
ally employs more engineers today than 


even at the peak of World War II. 
Besides designing and building the 
world’s most advanced multi-jet air- 
craft (the B-47 and B-52), Bocing con- 
ducts one of the nation’s major guided 
missile programs, and such other proj- 
ects as research on supersonic flight, 
and nuclear power for aircraft. 

Boeing engineering activity is con- 
centrated at Seattle, Washington, and 
Wichita, Kansas—communities with 
a wide variety of recreational opportu- 
nities as well as schools of higher 
learning. The Company will arrange 
a reduced work week to permit time 
for graduate study and will reimburse 
tuition upon successful completion of 
each quarter’s work. 

lor full details on opportunities at 
Boeing and for dates when interviewers 
will visit your campus, 

consult your PLACEMENT OFFICE, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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A CAMPUS-TO-CAREER CASE HISTORY 


Second 
Education 


What makes a job hold its interest? 
After working for three years, 
Wylie Borum, E.E., 750, tells us 
what has kept his interest alive. 


(Reading time: 38 seconds) 


He graduated from the University of Pennsylvania in 
1950, but Wylie Borum’s education still hasn’t ended. 
His job, he explains, has become his second education. 
And this continuing process of learning has kept his 
job interesting. 

Wylie’s first year at Bell Telephone Company of 
Pennsylvania was spent as a student engineer, which 
he feels was not only educational but extremely worth 
while. For it was while he took this course that he 
glimpsed the complexity of the business in considerable 
detail. He worked in all siaaceeege oe switch- 
boards, climbed poles and even did stint in the 
Accounting Department. 


Wylie discovered that there were many spots in the 
telephone organization for engineers besides the General 
Engineering Department. Even in Accounting — which 
today is highly mechanized with things like Centralized 
Automatic Message Accounting Machines. 


Training finished, Wylie was assigned to the Manual 
Equipment Section of the General Engineering Depart- 


BELL TELEPHONE SYSTEM 
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ment. His education continued. He found out, he 
reports, that the dollar is an important part of engineer- 
ing. In writing equipment specifications, he had to be 
sure of reasonable cost as well as efficient operation. 
There’s a big difference, he discovered, in doing a 
theoretical job in school and doing a job in which 
costs are an important consideration. 


Now Wylie has been promoted to the Plant Ex- 
tension Engineering Group and still is learning. His 
present job is co-ordinating plans for replacing the 
last manual central office in Philadelphia with a dial 
system. ‘The cost will be approximately $1,500,000. 


It’s a big responsibility. But the Telephone Com- 
pany puts capable young men on their own quickly. 


e e e 


Wylie Borum’s job is with an operating company of 
the Bell System. But there are also job opportunities 
for engineers in Bell Telephone Laboratories, Western 
Electric, and Sandia Corporation. 
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CHCraThiNoS 2... 


Thru Chemistry 


by Chuck Evans, Gerald W. Ryan, C. F. Prokop, Dr. R. K. Finn, 


Rotary Filter 


Filtration is the separation of solids 
from a liquid and is effected by passing 
the liquid through a porous medium. 
The purpose of this operation is to ob- 
tain the filtrate or solids or both which 
may be of value in industrial processes. 


The broad application of industrial 
filtration is realized by a survey of in- 
dustries in which filtration plays an im- 
portant part: pulp and paper, metal- 
lurgy, oil refining, chemical manufactur- 
ing, beet- and cane-sugar milling, sugar 
refining, sewage disposal, cement man- 
ufacturing, etc. In many of these pro- 
cesses, filtration is preceded by thicken- 
ing the slurry, enabling high capacity 
to be obtained from the filter. 

Filtration usually results in the for- 
mation of a layer (or cake) of solid 
particles on the surface of the porous 
body, frequently a textile fabric, that 
forms the filtering medium. Once this 
layer has formed its surface acts as the 


Ronald Rathber, and Andrew Stebnicki 


filter medium, solids being deposited 
and adding to the thickness of the cake 
while the clear liquid passes through. 


A rotary filter consists essentially of 


a rotating drum divided into three or 
more sections with a canvas cloth on 
the drum surface. A vacuum pump is 
used to maintain the vacuum in the sec- 
tion of the drum in the slurry by means 
of a sliding valve mechanism. This re- 
moves the filtrate and at the same time 
deposits a cake on the cloth. The vacu- 
um is maintained as the cake passes a 
water spray for washing if this is de- 
sired. A positive pressure may then be 
applied by blowing air inside the sec- 
tion of the drum with the washed cake 
on it. This loosens the cake from the 
cloth and a stationary blade then re- 
moves the cake. 

Advantages of rotary filters are that 
they are continuous in operation, and 
cheap in operation since no shut-down 
time is required for cleaning as is the 
case for some other type of filters. 


Chemical Engineering juniors learning the operation of a 6-plate distilling 
column, in the Unit Operations Laboratory of the East Chemistry Building. 


eZ 


Fluidized Beds 


The basic idea that a fluidized bed- 
fluid passing at a high velocity upward 


‘through a bed of solid will support that 


bed of solids, can be easily understood 
by most people. If you place your finger 
in a fluidized bed using an air stream 
supporting solid beads, the solids in the 
air stream will feel ‘‘wet.”’ 

The major industrial use of fluidized 
beds are in the petroleum industry. A 
heavy fraction of petroleum, such as 
naptha, can be broken down into gaso- 
line by contacting the naptha with a 
solid catalyst at a high temperature. The 
naptha is pumped at a high velocity up- 
ward through the catalyst which fluid- 
izes the catalyst and secures excellent 
contact between the naptha and solid 
catalyst. 


Bubble Plate Distillation Tower 


Distillation is the separation of the 
constituents of a liquid mixture by par- 
tial vaporization of the mixture and 
separate recovery of vapor and residue. 
The more volatile constituents of the 
original mixture are recovered by con- 
densation of the vapors leaving the top 
of the distillation tower; the less vola- 
tile constituents accummulate at the 
bottom of the tower as a liquid resi- 
due. 

Rectification (called fractionation in 
the petroleum industry) is a distillation 
in which all or part of the condensed 
vapors at the top of the tower are intro- 
duced back into the top of the tower. 
That is, the liquid passes back down the 
tower and comes in contact with the 
vapors rising in the tower. During this 
contact there is a transfer of both ma- 
terial and heat in which the rising va- 
pors are enriched in the more volatile 
component. Hence the vapors leaving 
the top of the tower are more concen- 
trated by this contact than they would 
have been without rectification or by 
simple distillation. 

An efficient method of securing good 
contact between the liquid and_ the 
vapor in the rectification process is by 
means of bubble plates. These plates (or 
trays) are spaced equally in the tower 
shell. Liquid flows down the tower from 
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Whether you’re in engineering, sci- 


ence, commerce or liberal arts, the 


DOW sales organization may offer 


Just the future you’re looking for 


What About Your Future? 


Your opportunities for advancement are excellent because 
Dow is growing—continually building new plants, develop- 
ing new production operations—adding new products, 
opening new markets. 


Dow fits you for the job with a comprehensive training 
course which explains company organization, policy, 
finance, research, production, technical service and sales 
methods. 


You'll find that Dow is a friendly company. You'll discover 
that promotions are usually from within, from Dow’s own 
staff. Seldom is an outsider considered for a top job at Dow. 
Moreover, you'll find a highly developed spirit of coopera- 
tion between men and departments. 


At Dow, your future can be more secure because of Dow’s 
diversification of products serving many different markets 


you can depend on DOW CHEMICALS 
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—a real advantage if business slows—and certain to 
multiply opportunities as business expands. Also at Dow 
—group insurance, pension plans and employee stock 
purchase plans have been a tradition. 


If you or any of your friends majoring in other fields of 
study who have had pre-engineering or one year or more 
of college chemistry are iareceeted in finding out more 
about a future at Dow, write to Dow’s Techies Employ- 
ment Department today. 


Dow’s Booklet, “Opportunities with The Dow 
Chemical Company,” especially written for 
those about to enter the chemical profession, is 
available free, upon request. 
DOW CHEMICAL COMPANY, Technical 
Employment, Midland, Michigan. 


Write to THE 
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tray to tray through suitable downflow 
pipes. The rising vapors pass through 
holes in the bubble plates and bubble 
up through the liquid standing on the 
plate. In this way a maximum amount 
of contact is made and hence a maxi- 
mum amount of enrichment of the ris- 
ing vapors is obtained. 

A working glass model of a bubble 
plate rectifying tower is on display in 
the East Chemistry Building. Bromine 
is being distilled from a liquid mixture 
of bromine and carbon tetrachloride. 
The dark red bromine vapors are readi- 
ly seen through the glass tower as they 


slightly miscible in the first liquid phase 
since there would be no chance for the 
dissolved material to be transferred from 
one liquid to the other if the two liquid 
phases were completely miscible. The 
dissolved substance also must have a 
greater solubility in the solvent. 

One method of obtaining the inti- 
mate mixing required is the use of a 
packed column. A packed column con- 
sists essentially of a cylindrical tube 
filled with packing of some kind. The 
purpose of this packing is to increase the 
turbulence of the two liquid streams and 
thereby insure good contact. One of the 


Explanation of the workings of a Venturi meter apparatus to a group 
of Chem. E.’s. This apparatus is in the Unit Operations Laboratory. 


bubble through the bubble plates and’ 
pass overhead to the glass condenser. 
We'll meet you there for an inside look 
at Chemical Engineering. 


Liquid-Liquid Extraction in a 
Packed Column 


Liquid-liquid extraction is the process 
in which a substance dissolved in one 
liquid phase is transferred to a second 
liquid phase. This process is carried out 
by intimately mixing the liquid phase 
containing the dissolved material with 
the second liquid which is called the 
solvent. After the two liquid phases have 
been mixed together thoroughly, the two 
phases are separated. The dissolved ma- 
terial is removed from the solvent by 
some suitable method such as distilla- 
tion, heating, or cooling to diminish the 
solubility of the dissolved material. The 
properties of the solvent greatly deter- 
mine the effectiveness of the operation. 
The solvent must be immiscible or only 
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common types of packing is a saddle- 
shaped object called Berl Saddles which 
have a large surface area per unit vol- 
ume. Extraction columns are usually 
operated counter-currently which may 
be explained as follows: consider the 
case where the feed stream, the liquid 
containing the dissolved substance, enters 
the top of the column. In order to be 
counter-current the solvent stream must 
enter the bottom of the column. The 
solvent stream leaving the top of the 
column and containing a large amount 
of the dissolved substance is called the 
extract stream and the stream leaving 
the bottom of the column and containing 
a small amount of the dissolved sub- 
stance is called the raffinate. It should 
be pointed out that this material refer- 
red to as the dissolved substance is usu- 
ally a liquid. 

Liquid-liquid extraction has many 
useful applications. It is used in the or- 
ganic chemical indusctry and in the pe- 
troleum industry. It is useful where it is 


desired to separate relatively non-vola- 
tile components or where the compo- 
nents are sensitive to the temperature 
required for distillation. It is also use- 
ful where the desired non-volatile com- 
ponent is present in small amounts. 


The Absorption of Gases in 
Plate and Packed Columns 


In laboratories the absorption of gases 
in liquids is conveniently accomplished 
by bubbling the gas through a liquid. It 
is impossible to do this on an industrial 
scale since the space required would be 
too long and costs of the operation far 
too high. 

Industry demands that a quick, effi- 


cient, simple to operate, and _ relatively 


inexpensive device be used. To fulfill 
the demands the chemical engineer has 
devised the absorption column. Essen- 
tially the absorber produces the same 
effect that can be accomplished by bub- 
bling gas into a liquid, however, the 
abosrber does so in a more rapid and 
more economical manner. There are two 
streams entering an absorption column. 
A liquid stream enters the top of the 
column, the gas to be absorbed enters 
the bottom of the tower. The liquid 
flows down through the column _ by 
gravity flow, the gas is forced up the 
column by pressure applied in one of 
many methods. 

The inside of the absorption column 
can be either packed with a “packing” 
or have a series of horizontal plates over 
which the liquid flows and the gases 
bubble through from properly designed 
openings which do not permit liquid to 
leak through. 

The ‘packing’ in a packed absorp- 
tion column may be of many different 
shapes and sizes. The largest sizes are 
rarely over three inches in any one di- 
mension. The purpose of the packing or 
of the horizontal plates is to permit the 
liquid to flow over a very large surface 
area. This permits maximum contact 
with the gas rising up the column and 
therefore permits the maximum of ab- 
sorption. 

The concentration of absorbed gas in 
the liquid can be controlled within limits 
for each absorber by regulating the li- 
quid and gas rates through the absorber. 


Bio-Engineering 
Department 


In recent years the application of 
chemical engineering principles to the 
field of antibiotics and pharmaceuticals 
has developed what was formerly only 
an experimenter’s dream to one of the 
most prolific industries, dollars and 
cents-wise, in the United States. 

Everyone old enough to walk has 
heard of pencillin. But—did they also 
realize that engineering development has 
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You Are Cordially 
Invited ‘To Attend An 


ALUMNI REUNION 
{ 


O 
UNIVERSITY OF ILLINOIS 
GRADUATE ENGINEERS 


IN THE ENGINEERING DEPARTMENT OF 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
FORT WORTH DIVISION 


Alumni of your alma mater have been meeting and work- 
ing together here at CONVAIR for many years. Each year 
new graduates join with them in Creative Engineering 
activity which has enabled CONV AIR to contribute much 
to the advancement of Aeronautical Engineering. 


Here you meet Engineers from your own and other 
schools in all fields: Aeronautical, Civil, Chemical, Elec- 
trical, Mechanical, and Nuclear, as well as Mathematicians 
and Physicists. A wholesome atmosphere prevails for the 
encouragement of initiative. Merit is the sole criterion for 
advancement. 


We will welcome an opportunity to tell you more about 
the advantages of joining other men from your school in 
CONV AIR’S Engineering Department. For information 
please contact your school’s Placement Officer or write tO: 
M. L. Taylor, Engineering Personnel Dept. Consolidated 
Vultee Aircraft Corporation, Fort Worth, Texas. 


converted the penicillin production from 
the hand-filled gallon flask stage to the 
15,000 gallon “reactor” as an industrial 
process? Did they know that the engi- 
neering aspect has literally “opened the 
eyes” of chemists and biologists to the 
potentialities existing in the applications 
of life’s “lower” forms for production 
of more useful materials? Did they 
know that penicillin is just one of many 
‘wonder’ compounds which have been - 
prepared economically by the once 
loathed “germs” through the aid of en- 
gineering technology. 


The exhibit of the Bio-Engineering 
Department will show a common pro- 
cess which is indicative, even though on 
a small scale, of the industrial methods 
and techniques applied to biological pro- 
cesses. The process which will be dis- 
played is the production of gliotoxin, an 
antibiotic —- whose long, silky-white 
needles have a lethal effect on labora- 
tory animals besides the bactericidal 
properties—from Trichoderma viride, a 
common mold. 

The display will start with a small 
lump of dirt, from which the mold 
isolated and end with a vial of pure, 
crystalline gliotoxin. The process will 
show the isolated, pure culture, which 
will be exhibited microscopically in a 
Petri dish to show the apparent features 
of mold growth and macroscopically to 


show detailed features. Submerged cul- 
ture tanks will be on hand and a com- 
plete Waring Blender ensemble will 
stress the aeration and agitation of a 
culture. A simple extracting unit will 
demonstrate the separation of the anti- 
biotic from the “reaction” mixture. A 
chart will also be present with informa- 
tive information on the minimum dos- 
ages needed for bactericidal, “animal- 
cidal,”’ and possible “homicidal” injec- 
tions. 


Chemical Engineering Building 


The home of the Chemical Engincer- 
ing Department also contains quite a 
few surprises for our visitors. Though it 
may sound unbelievable, an unheard-of 
public exhibition of the conversion of en- 
ergy into matter will be in operation. 
Within a few seconds the size and 
weight of a piece of coal will increase 
over tenfold. This exhibit is only one 
of the many awesome displays which will 
compose a half-hour “Chemical Magic” 
extravaganza. (Show time—every hour 
on the hour). 


Individual displays of fundamental 
chemical engineering processes will also 
be in continuous operation. The treat- 
ment of ores prior to their use in chemi- 
cal processes will be illustrated by the 
operation of a cone crusher, a jaw crush- 


er, and screening equipment. An ab- 
sorption column will be operated to il- 
lustrate the continuous separation of a 
mixture of two gases, one of which is 
water soluble. The continuous removal 
of solid particles from a liquid will be 
accomplished with a rotary filter. The 
separation of two liquids whose near- 
boiling points make distillation impracti- 
cal will be demonstrated with a ten- 
foot liquid-liquid extraction tower. An 
all glass, bubble cap, distillation column 
will be operated to illustrate the contin- 
uous separation of multicomponent mix- 
tures. 

A research project consisting of the 
study of the three types of boiling in a 
fluid will be on display. A fluidized 
bed, another research project will be 
operated to demonstrate the suspension 
of a solid catalyst in a fluid as a means 
of achieving better fluid-catalyst contact. 

The geoengineering division of the 
Chemical Engineering Department will 
present an exhibit of fermentation pro- 
cesses. 

Chemical engineering students will be 
available to discuss with all who are in- 
terested the possibility of choosing chem- 
ical engineering as a profession. 


The cleanest thing in the world these 
days is a dollar bill; not even a germ 
can live on a dollar. 


Here both air 


“ECLIPSE” 


compressors. 


The Frick Graduate Training Course in Refrigeration and Air Condition- 
ing, operated over 30 years, offers a career in a growing industry. 


DEPENDABLE 


WAYNESBORO, PENNA 
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New Student Union Selects 
WY Air Conditioning & Refrigeration 


This fine building of the Indiana Univer- 
sity Medical Center, at Indianapolis, com- 
prises apartments, guest rooms, dining halls, 
shops, swimming pools, etc. 
conditioning 
service loads are handled by 13 Frick re- 
frigerating machines, and a Frick unit air 
conditioner. Installation by Hayes Bros., 
Distributors at Indianapolis and South Bend. 
For that important cooling job of yours, 
specify Frick equipment: 
compare with it. Write now for Bul. 


REFRIGERATION SINCE 


Frick 0 


and food 
Inc., 


there's nothing to 
100 on 


U.S.A. 


Johnson, unique in American industry, is the only 
nationwide organization devoted exclusively to 
manufacturing, planning and installing automatic 
temperature and air conditioning control systems. 
This vast reservoir of experience is readily avail- 
able to architects, engineers, contractors and owners 
through the large staff of Johnson engineers in the 
factory and 80 direct branch offices. 


For 69 years, Johnson engineers have been called 
upon to solve every conceivable type of tempera- 
ture, humidity and air conditioning control problem. 
Their interesting work takes en into industrial, 
business, educational large residential, public and 
institutional buildings of all sizes and types. No 
wonder Johnson Controli is first choice in outstand- 
ing buildings . . 


C OMPANY, Milwaukee aa Wheecitts 


NUFACTURING e PLANNING « INSTALLING o as 18 
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A Marriage... 


BUSINESS AND 
EDUCATION 


by James E. Smith, Ag. E. ‘55 


The problem of support for higher 
education is one that has troubled 
thoughtful citizens in a period when tui- 
tion fees and income from endowments 
too often cannot keep pace with mount- 
ing costs. The government is a source 
of aid to higher education; but there are 
obvious drawbacks to going too far in 
this direction. Another source, which 
has not been adequately explored, is 
private industry. At White Sulphur 
Springs in mid-November, a special con- 
ference planned by Dr. Milton D. Ei- 
senhower, president, Pennsylvania State 
University, and Robert R. Young, chair- 
man of the board, Chesapeake & Ohio 
Railroad and of the Alleghany Corp., 
took up this problem. Before the con- 
ference was over, Mr. Young pledged 
on behalf of the board of Chesapeake & 
Ohio Railroad an unspecified amount of 
money to be used in furthering indus- 
try support for higher education. 


Mr. Young laid the foundation for 
this conference in February 1953 when, 
at the 5th annual Barnard Forum in 
New York City, he proposed closed co- 
operation between industry and educa- 
tion in an address appropriately en- 
titled, ‘““A Marriage of Business and 
Education.’ He again elaborated on this 
theme on March 26, at the annual din- 
ner of the Federation for Railway Pro- 
gress in Cleveland. 

From this point, Mr. Young and Dr. 
Eisenhower began specifically to plan 
the Greenbriar Conference. Dr. Henry 
T. Heald, chancellor of New York Uni- 
versity, and Admiral Ben Moreell (re- 
tired), chairman, Jones & Laughlin 
Steel Corp., agreed to serve as co-chair- 
men. Dr. Carroll V. Newsom, associ- 
ate commissioner for higher education 
in New York State, became conference 
administrator and Clifford H. Rams- 
dell, secretary-treasurer of the Federa- 
tion for Railway progress, served as con- 
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ference secretary. Educators and indus- 
trialists were invited on the basis of 
size, type, and location of their respec- 
tive educational institutions and business 
enterprises. A working agenda was pre- 
pared by the conference management. 

The objectives of the conference, as 
one of the co-chairmen put them, were 
two-fold: first, to discuss and evaluate 
existing programs of cooperative en- 
deavor between industry and education; 
and second, to consider on the strength 
of demonstrated mutual benefit from 
already established programs, how they 
could work together further “to pre- 
serve, protect, and enhance the values 
of a free system of competitive enter- 
prise and a democratic way of life.” 

The two day meeting started with a 
general session and talks by Mr. Young, 
Dr. Heald, and Admiral Moreell. Then 
six small work groups considered these 
four subjects: 

1. Cooperation in providing improved 
educational opportunities for young peo- 
ple. 

2. Cooperation in providing expand- 
ed educational services for industrial em- 
ployees. 

3. Greater effort on the part of in- 
dustry and education toward an under- 
standing and resolution of the problems 
of mutual importance. 

4, Next steps to increase the number 
and total effectiveness of cooperative ef- 
forts by industry and education. 

By the time the conference closed, 
seventy presidents—half from industry 
and half from education—were substan- 
tially agreed on these points: 

1. That better communication, by di- 
rect contact, is needed for each to under- 
stand the problems of the other. 

2. That support for education by in- 
dustry will be a natural consequence of 
further cooperative efforts in projects 
of mutual interest. 


3. That additional similar conferences 
should be held on regional, state ,and 
local levels throughout the country. 


4. That educators and industrialists 
should meet and work together when- 
ever possible on a person to person basis. 


5. That a national agency should be 
set up to act as a service bureau for fu- 
ture conferences, serve as an information 
clearing house, and function as a pub- 
licity organization. 

6. That, while presidents of universi- 
ties and presidents of business organiza- 
tions may agree fully, college faculties, 
on the one hand, and directors and stock- 
holders, on the other must be convinced 
of the mutuality of interests of educa- 
tion and business, and be willing to help 
further it in word and deed. 


7. That, while cooperation in techni- 
cal research is well established, there is 
need to “build a better bridge’ between 
industry and higher education in the so- 
cial sciences, humanities, and liberal 
arts. 

8. That more educational programs 
should be geared to industry’s direct and 
immediate needs, and, at the same time, 
that industry should contribute more 
freely and fully to the general needs of 
educational institutions. 


9. That in corporate giving, where 
there is a will, there’s a way; that cor- 
porate aid should be considered not as a 
gift or a grant, but as a “factory ex- 
pense,” that is, as a cost of doing busi- 
ness. 


10. That there should be wider use 
of scholarship programs, work-study 
plans, guidance services, in-service train- 
ing, short courses, seminars and confer- 
ences, exchange personnel (college pro- 
fessors working for industry, industrial 
personnel as temporary faculty mem- 
bers), research projects, and direct gifts 
to groups of colleges or to individual 
colleges. 


The need of industry for specialists is 
obvious. Less obvious, but not less im- 
portant, is industry’s need for men and 
women who can think clearly and inde- 
pendently and who have sensed deeply 
the values upon which a free society 
rests. Admiral Moreell made it clear in 
speaking at the conference that the lib- 
eral arts are as much a part of the 
background of a sound industry as are 
the sciences. The problems in the way of 
grants by corporate institutions to high- 
er education are admittedly consider- 
able; business has to make sure that the 
interests of its stockholders are really 
being served and the colleges have to 
make sure that their traditional free- 
doms are in no way impaired. The fact 
that representatives of both interests 
have come together to work out these 
problems is encouraging; for this field 
seems to be one where, if the will ex- 
ists, a way can certainly be found. 
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The Civil Engineer 


— CREATOR 


— DESIGNER 


— BUILDER 


by Robert M. Koscielny, C.E. ‘54 


The civil engineer is responsible for 
the design, construction and mainten- 
ance of buildings, highways, railroads, 
bridges, dams, airfields, canals, water 
and sewage systems, harbors, tunnels 
and surveying. Since civil engineering 
covers such a broad field the department 
is broken down into options. These op- 
tions include: Structural Design, High- 
ways, Railroads, Construction and Sani- 
tary Engineering. 

Structural Design—lIt is the structur- 
al engineers duty to design bridges, 
buildings and many other types of struc- 
tures so that they may perform their 
proposed service with the most economi- 
cal and safe proportioning. The actual 
designing involves first, determining the 
forces or loads which the frame will be 
required to support; second, arranging 
a system of beams, columns, and tension 
members in various forms and combina- 
tions to support the proposed construc- 
tion adequately; third, calculating the 
direct stresses, shears and moments, 
caused by the applied loads, in members 
of the frame fourth proportioning the 
members to resist safety and economical- 
ly the forces to which they are sub- 
jected. 

Most of the undergraduate work in 
structural design is done in Civil Engi- 
neering Hall, however, a large structur- 
al laboratory for testing, research, and 
instruction is located in Talbot Labora- 
tory. The information obtained in the 
laboratory and elsewhere serve as a basis 
for better knowledge of the behavior of 
structures and to the development of 
more economical and efficient design of 
engineering structures. At present the 
following tests are being conducted most- 
ly by graduate students in Talbot Lab- 
Oratory. 

1. Riveted and Bolted Structura’ 
Joints—This program is concerned with 
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the strength of structural steel joints 
made with rivets or bolts, and subjected 
to static or repeated loads until failure. 
A second phase is concerned with the 
effect of the rivet pattern or arrange- 
ment on the strength and efficiency of 
the joint. Still another phase of the pro- 
gram is concerned with the strength of 
bolted structural joints. It has been 
found that high-tensile strength bolts 


provides a connection which in most 
cases is superior to similar riveted con- 
nections. 

Fatgiue Strength of Welded Connec- 
tions—The objective of this program is 
to determine those welding variables 
which affect the physical properties of a 
welded joint, how the properties are af- 
fected, and to apply this knowledge to 
the improvement of the arc welding of 
structural steel. 

Prestressed Concrete for Highway 
Bridges—The objective of this project 
is to obtain information so that the 
structural engineer may utilize prestres- 
sed concrete to the maximum possible ad- 
vantage. [The experimental work in this 
investigation has involved tests on sim- 
ple beams to determine their bending 
‘and shearing strength. 

These tests will be in progress during 
Open House and you are urged to come 
and examine the testing equipment and 
methods for yourself. It seems necessary 
to point out that the results of these and 
similar studies increase the engineers un- 
derstanding of the behavior of structures 
under different conditions of loading 
and provide the basis for more efficient 
and rational design methods. 

Highway Engineering—lIt is the duty 
of the highway engineer to design, lay- 
out, and supervise the construction of 
highways. In the design much considera- 
tion is given to traffic volume and the 
type of loading to which the pavement 


may be subjected. Since the support and 
stability of the highway slab are ob- 
tained directly from the material be- 
neath it, considerable attention is given 
to the soil underlying the pavement. The 
highway engineer uses the soil tests a. 
demonstrated in room 201 Talbot Lab- 
oratory to determine the stability and 
other characteristics of the soil. Drain- 
age is another variable which affects the 
stability of this soil and it is the high- 


ture tests of driving skill, eye sight, and 
reaction time for those visitors who wish 
to test their skills. 

Railroad Engineering—TVhe railroad 
engineer as the highway engineer is con- 
cerned with the design, layout and su- 
pervision of construction of railroads. 
The terminals and intermediate points 
connected by a railroad are determined 
by its promatirs with a view of the 
amount of traffic that can be expected 


Laboratory for testing concrete structures and bridge frameworks 


way engineers job to see that adequate 
drainage is maintained. 

In laying out highways the highway 
engineer must consider existing terrance 
traffic volume, traffic flow and speed. 
The highway engineer uses traffic 
counts to layout particular intersections 
and to determine the most used routes. 
The highway engineer is not limited to 
highway planning, in fact, his major 
and most complex problems are those 
concerned with municipal streets. For 
municipal work he must coordinate stop 
lights, design intersections, and express- 
ways to prevent the jamming up of traf- 
fic and maintain a steady flow of traffic 
at all times. 

The highway engineer also must su- 
pervise the construction of highways in 
order to insure good materials and work- 
manship. He is responsible for designing 
concrete or asphalt mixes and_ finally 
testing these materials to be sure that 
they meet the required specifications. 

Since surveying is so closely connected 
with highway work, the surveying equip- 
ment used by all civil engineers is ex- 
hibited along with the highway exhibits. 
The highway engineers exhibit will fea- 
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from them. From the nature and amount 
of traffic and the direction of the heavi- 
est haul, the railroad engineer determines 
the maximum gradients and curvature 
advisable. Aside from this his problems 
and duties nearly parallel those of the 
highway engineer. A model and a series 
of photographs will be featured as a 
part of the railroad engineering exhibit 
in Civil Engineering Hall. 

Construction—The construction engi- 
neer has general control of all construc- 
tion operations. He studies the different 
types of construction equipment and 
their uses and limitations. He must se- 
lect the proper size and amount of equip- 
ment, materials, and personnel to per- 
form the operation in the quickest most 
economical manner. He sets up construc- 
tion schedules and plant layouts for field 
operations. He also must estimate con- 
struction costs and be familiar with cost 
accounting and legal contracts docu- 
ments. 

This year’s construction exhibit will 
include a model of an actual construction 
operation in progress. Many new types 
of construction equipment and methods 
will also be exhibited. 


Sanitary Engineering—The principle 
duty of the sanitary engineer is the de- 
sign and operation of municipal water 
supply and sewage treatment plants. The 
Sanitary Engineering Laboratory is 
equipped to conduct tests in the field 
of sanitary engineering, including water 
supply, distribution, and purification; 
sewerage and sewage treatment; and 
stream pollution. The sanitary engineer 
must design pipe lines, reservoirs, pump- 
ing machinery, and distribution systems 
to handle the required amount of water 
or sewage. 

The sanitary engineer spends much of 
his time in the Hydraulic Engineering 
Building which is equipped to carry on 
model research projects in drainage, 
open channel flow, pressure flow, ori- 
fice discharge, spillway discharge and 
other features pertaining to the design 
and construction of hydraulic structures. 
A thorough understanding of hydraulics 
is a basic requirement of the sanitary en- 
gineer. 

A model sewage treatment plant built 
by the sanitary engineering students will 
be displayed in Civil Engineering Hall. 
The Sanitary and Hydraulic Engineer- 
ing Laboratories will also be open and 
you are invited to visit them. 


The field of civil engineering is broad 
and the opportunities are unlimited. The 
students, and faculty are proud to ex- 
hibit to you the largest, most well equip- 
ped College of Civil Engineering in the 
country. 


From Wash. State Symbol: Wo. 
Thought to be a member of the human 
family. 

At. Wt.: Accepted as 120, though 
known isotopes vary from 100 to 180. 

Occurrence: Found both 
combined, usually with man. 


free and 

Physical Prop.: Seldom found in pure 
state. All colors. Surface usually pro- 
tected by a film of paint. Boils at noth- 
ing and freezes without reason. An un- 
polished specimen tends to turn green in 
the presence of a highly polished one. 
All varieties melt with proper treatment. 
Density not as great as once supposed. 

Chem. Prop.: Highly explosive and 
dangerous in inexperienced hands. Pos- 
sesses great affinity for gold, silver, 
platinum, and all precious stones. May 
explode spontaneously when left alone 
by man. Fresh variety has great mag- 
netic attraction. Ages rapidly. 

Uses: Chiefly ornamental. Cleaning 
agent. May produce fever. Most power- 
ful reducing agent (bank accounts) 
known. 


“Don’t talk to me about lawyers, my 
dear. I’ve had so much trouble over the 
property that I sometimes wish my hus- 
band hadn’t died.” 
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Aircraft shown in the accompany- 
ing photographs are among those 
equipped with Hughes radar and 
fire control systems. 


PROGRESS OF A PROBLEM 


/ To design and manufacture advanced radar and fire control 


! . 
THE PROBLEM: ! systems for military all-weather fighters and interceptors— 


fp. ee ee 


At Hughes the answers to these requirements for complexly interacting systems 
involving advanced radar and fire control have been under continuing development 
from 1948 and in production since 1949. Even more advanced systems are cur- 
rently in process of development for supersonic aircraft. 


Beginning with systems engineering and analysis, the military studics are initially 
concerned with evaluation of the strategic and tactical needs of the services in order 
to establish design objectives. This is followed by the analysis of problems involving 
noise, smoothing and prediction, multi-loop nonlinear servos, aircraft dynamics 
and controls, and the properties peculiar to conversion of analog information 
to digital quantities. From the analytic stage evolve the requirements for systems 
design and circuitry, designs of computing sub-systems, microwave transmitting 
and receiving equipment, the presentation of information to an airplane pilot, and 
advanced testing needed to optimize over-all system performance. 


/ equipment that must be light in weight, versatile, and capable 
/ of accurate operation day or night under extreme conditions. 


SYSTEMS 
ENGINEERS 


CIRCUIT 
ENGINEERS 


Further advancements in 
the fields of radar and fire 
control are creating new 
positions on our Staff for 
engineers experienced in 
the fields of systems engi- 
neering and circuit design, 
or for those interested in 
entering these areas. 


SCIENTIFIC 
AND 
ENGINEERING 
STAFF 


HUGHES 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County 
California 
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Good climate for 


LTE 


EX rs 
The finest research and engineering facilities are =, 
LS 


available to International Harvester engineers. Here 
they test truck performanceat 70 degrees below zero. 
SS 


= The American transportation system is the most 
highly developed in the world. And International 
trucks are part of this picture. 

At Fort Wayne, Indiana, International Har- 
vester maintains the biggest truck research, de- 
velopment and testing laboratory in the world. 
The opportunity such an operation provides for 
young engineers is obvious. 

Throughout the entire International Harvester 


INTERNATIONAL 


engineering jobs! 


operation, engineers are needed. Electrical, me- 


chanical, industrial, metallurgical, agricultural, 
design, research, and testing engineers find that 
Harvester offers unusual opportunity. 

If you are interested in a career in the engineer- 
ing field, we suggest you write to F. D. MacDonald, 
Education and Personnel Department, Interna- 
tional Harvester Company, 180 N. Michigan Ave- 
nue, Chicago 1, Illinois. 


HARVESTER 


Chicago 1, Illinois 


Builders of Farm Implements and Farm Tractors for easier, more profitable farming ... 
Trucks for better teansport ... Crawler and Industrial Tractors .. . Industrial power for road-building 
and earth-moving ... Refrigeration for better preservation of food 
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PEOKGE YOUR CURTOSTY 


... There'll be ac Hot Time in the Physics Building 


by Alan Blankfield, E. Phy. ‘54 


Carl Vinson, ‘55, examines a pulverizer in the crushing and grinding room 
of the East Chemistry Building. 


The second World War has come and 
gone, leaving in its wake many pock 
marks on the face of society as a whole, 
and in many cases effecting irrevocable 
changes in landscape and human masses 
which are truly monuments to our ig- 
norance and emotional immaturity. Yet, 
rising from this quagmire of human dis- 
grace, came technological advances 
which were far and beyond that which 
we produced during peacetime and pros- 
perity. This fact also exemplifies man’s 
intolerance toward and lack in regard for 
his fellow man. Be that as it may, this 
is not a paper to cry out against human 
injustice; nevertheless, I feel it should 
be noted that it was from that cess- 
pool of human relations that the physi- 
cist and the engineer emerged with a 
new insight as to the needs of the other 
in particular and of the nation in gen- 
eral. 


Thus was formed, soon after the re- 
cent conflict, a new animal, an Engi- 
neering physicist by name, whose job it 
was to fill the larger gap that had grown 
between the two respective branches of 
science. Somehow more physics had to 
be learned by the engineer and more en- 
gineering by the physicist. But, as soon 
became evident, neither curriculum had 
enough space for the proper treatment 
of its own subjects in four years, let 
alone the adequate inclusion of the 
other. This was the dilemma which 
faced our educators at the war’s end. 
It was met by starting this new cur- 
riculum in a few of our major univer- 
sities which allowed for a program of 


advanced mathematics, advanced physics 
along with an engineering technical op- 
tion, to the mutual exclusion of human- 
ity and civilization courses. 

This style of education did not meet 
with unanimous approbation among our 
educators; in fact, the Engineering 
Physics curriculum as yet has not been 
adopted by many of our big schools, not- 
able among them are: Columbia Uni- 
versity, and the Massachusetts Institute 
of Technology. They still contend that 
it is not the function of a university 
to furnish to the world well-trained and 
highly-skilled technicians, whose formal 
education in the fields of humanities is 
nil; but it is to pour forth from its 
portals of knowledge, human _ beings, 
with well-rounded educations, who are 
capable of assuming an integrated and 
balanced place in society as well as being 
skillful in their respective fields. This 
is a major controversial issue as yet un- 
resolved, with many profound facets, 
which I leave to the reader to think 
about; for this paper’s main concern is 
the physicist’s role in the 1954 Open 
House. 

We have for you this spring quite a 
varied collection of exhibitions, lectures, 
and the like for your enjoyment. Physics’ 
contribution will include displays from 
each of the following six categories, 
namely: heat, sound, light, electricity 
and magnetism (which includes an elec- 
tronics display), atomic and nuclear 
physics, and mechanics. A seventh attrac- 
tion will be a lecture on space flight 
which will be continuously given; and 
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last to be mentioned, but by no means 
last in importance, is the lectures that 
will be given downstairs in the Engi- 
neering Research Building, on the Llliac, 
the University of Illinois’ prized high- 
speed computer. 

Since I mentioned heat first, I'll start 
describing our exhibits by telling you 
what Gordon E. Cash’s people are going 
to do. Gordon, who is a junior in En- 
gineering Physics, is chairing the group, 
and his main subject is the design and 
construction of an amazing device called 
the Hilsch Vortex Tube which seems 
in essence to separate low and_ high 
speed gas molecules. I know that this 
sounds like a violation of the second law 
of thermodynamics, but contrary to its 
appearance, it does not do so. Dr. Hilsch, 
its inventor, had a time with the intri- 
cacies of the theory, and was first trou- 
bled by this apparent violation; but later 
an adequate qualitative description of 
the tube was given. Up until this print- 
ing no exact analysis has been found. 
This is one display that should tickle 
your curiosity. Other exhibits will in- 
clude a demonstration of low-tempera- 
ture physics, where a super-conducting 
bar of metal will be made to float on a 
magnetic field, along with other un- 
usual cold-lab experiments. If all goes 
well, there will be induction heater set 
up in which metals will be melted be- 
fore your eyes without any semblance 
of a flame. 

Next on the list is the sound group 
with two chairmen, rather one chair- 
man, Alan C. England, Eng. Phys. ’54, 
and one chairlady, Miss Gloria Winkel, 
Eng. Phys. 54. This pair of seniors have 
a weird electro-musical device rigged up, 
where-by, the pitch and volume of the 
sound can be continuously varied thru 
the different placement of one’s hands 
with respect to two antennae. This in- 
strument, called the Therimin, has its 
practical use also, as it is part of the 
stock and trade of radio sound-effect 
men and was heard as the solo instru- 
ment in the background music of the 
motion picture “Spellbound.” Several of 
our people are learning to play this in- 
strument and a good time should be 
had by all. Another display will be the 
picturization of your voice pattern on 
the screen of an oscilloscope. 

The light people are headed by a 
man familiar to most, Bob Trapp, Eng. 
Phys. 54, who is also the chairman 
of Engineering Council. Even though 
these are light people, they are certainly 
not light headed, for the displays that 
they have set up took some deep think- 
ing. Their main attraction will be a 
sound modulated light beam with which 
sound communication will be carried on 
across a room over a beam of light. 
Other exhibits will include the bending 
of light thru a water stream and some 
experiments in polarized light. 
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Joseph M. Berstein, Eng. Phys. ’55, 
will let you benefit from his experience 
in the field of electronics by chairing 
the electricity and magnetism group. 
This group proudly displays a simulated 
flying-spot scanner, which the fellows 
designed and built themselves. This scan- 
ner will “read” any geometrical figure 
or even your own name written on a 
glass slide, and will then electronically 
display it on an adjoining oscilloscope. 
Accompanying this exhibit will be one 
consisting of several high-voltage demon- 
strations including ones with audience 
participation. This group promises to 
make their show a real shocker. 

The experiments in nuclear physics, 
which were so popular in the last Open 
House, will be repeated again this year 
for all to enjoy. Ronald Lambert, Eng. 


Phys. °55, will head the group this 
year and has added many new nuclear 
and atomic wonders for you to behold. 
Says Ron, ‘There'll be a ‘hot’ time in 
the old Physics Building tonight.” Al- 
right Ron boy, we understand, hmm, 
hmm, sure, yes we'll see you there. Bye 
now. 


I think that one of the highlights of 
our show, or at least so the audiences 
thought in preceding years, is our me- 
chanics exhibit, headed by Miss Donna 
Rudig, Eng. Phys. ’57. They have a 
fairly frictionless table on which they'll 
take you for a spin. But, I warn you, 
you best wear a crash helmet and strap 
your safety belt down tightly, for this 
group really sends you. Man, they’re 
real gone. Included is also a wild-eyed 
pendulum that fairly knocks you right 
from your seat. I predict that this is an 
exhibit that will set the joint a-rockin’ 
for you and make the stout of heart go 
running for their vitamin pills. 

In accordance with the precedent set 
last year, we will have another full lec- 
ture, only this time it will cover the 
topic of Space Flight. We are very for- 
tunate in securing a non-physics student, 
Arnold Dipert, a lawyer, whose vast 
knowledge on the subject will soon be- 
come apparent as you listen to him. Ar- 
nold got interested in proposed rocket 
travel as a young boy, and many say that 
he has been in the clouds ever since (in 
a fog that is). His lecture will be aug- 
mented with a series of slides depicting 


Prof. D. W. Kerst of the Physics Department is shown with the 30 mev beta- 
tron which he developed here at the University of Illinois. 
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Nuclear Radiation Laboratory) 


the surface conditions on the various 
planets. Your experiences in Open 
House will be made much richer thru 
attending one of Arnold’s lectures. 

We are very honored in having the 
Illiac with us this year. Dr. Meager, 
who is the director of the computer 
staff, has graciously allowed computer 
time for demonstrations which will oc- 
cur for 15 minutes at the beginning of 
each hour. As you all know, the Illiac 
has become an important tool in the re- 
search that has transpired on this cam- 


Ten mev deuterons emerge from the U. of K. Cyclotron. (Photo courtesy of 


pus, and there is a constant search being 
made at the Computer Laboratory in 
order to find new and speedier ways of 
utilizing this powerful tool. I am sure 
that you will find the visits to it shall 
be instructive as well as entertaining. 

Thus we have come to the end of 
the Physics Society program. This how- 
ever, has only been a limited sneak pre- 
view of the new and exciting things that 
are in store for you when you come and 
taste of our wares at the 1954 Engi- 
neering Open House. 


Technocracks 


A Communist agitator rode into a city 
park, and after leaning his bicycle against 
the railing, mounted a soap box and ad- 
dressed the crowd. 

“Tf your family is hungry,” he shout- 
ed, “raid a shop and take food for them, 
and don’t care what anybody says. If 
your wife hasn’t a coat, take the best 
fur coat you can see, and ignore the 
consequences.” 

After several more minutes in this 
type of talk, he dismounted from the 
soap box, and his next words were 
“Where’s the scoundrel who took my 
bicycle?” 

Mrs. Simpkins: “Listen to me, I’m 
sick and tired of hearing you talk about 
‘my car’ and ‘my furniture’ and ‘my 
son. It’s getting on my nerves and you 
are going to learn to say ‘our.’ What are 
you looking for now in that closet?” 

Mr. Simpkins: “Our pants.” 


i * * 


Well we know you all aren’t two 
faced or you wouldn’t go around wear- 
ing the one you have on now. 


% % ea 


Lady: “Could you please tell me 
where I’ll find some silk covering for 
my settee?” 

New Floorwalker: “Two aisles over, 
Ma’am, for the lingerie department.” 


How the Railroads Standardized 
Their Track Gages 


Standards engineers agree that probably the most 
important group standard ever developed in the U. S. 
was the railroad’s standard track gage and system of 
interchangeable brakes and couplings. These standards 
make possible the interchangeability of rolling stock among 
virtually all roads throughout the nation. 


Most of the early American railroads had their own 
gages, the changeover to the present standard gage being 
made about the time of the Civil War. At one time 
President Lincoln issued an order that the gage should 
be five feet. This never became effective, and after many 
consultations between the roads the present gage of 4 


feet 814 inches became universal. 


This standard gage is used in Britain, the U .S., 
Canada, and most of Continental Europe. India and most 
of the important railroads in South America use 5 feet 
6 inches. South Africa uses 3 feet 6 inches. Australia 
has never adopted a standard gage, and when cargoes 
are transferred they have either to be reloaded or special 


undertrucks have to be used. 
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Around the ancient track marched, rank on rank, 
The army of unalterable law. 
—MEREDITH, Lucifer in Starlight 
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How to Attract and Hold 


Engineering 


TALENT 


edited by P. E. LaViolette 


The following article is a report on 
“Executive Research Survey Number 
Three: How to Attract and Hold 
Engineering Talent.” The survey 
was prepared by the Professional En- 
gineers Conference Board for Indus- 
try in cooperation with The National 
Society of Professional Engineers. 


American industry again this year is 
eyeing college campuses across the na- 
tion for the young man who soon will 
be tucking that new engineering degree 
under his arm. 


And in June industry will once more 
be vieing for his talents, making him 
offers the fledgling engineer has never 
before received in history. 

This is a rosy outlook for the young 
engineer, but it has a “‘catch.’’ That is 
that some graduates—a sizeable number 
to be sure—are going to be “oversold” 
by eager employers on what the rookie 
engineer can expect on his first job. 

When the “honeymoon” is over a lot 
of engineers will find themselves bend- 
ing over a drafting board or in testing, 
analysis or computation assignments. 
Then they may start wondering why 
management is not using to the fullest 
the talents for which there was such 
frantic bidding only a few months be- 
fore. 

This is the picture given by engineers 
who were caught up in a similar campus 
employment rush during the past few 
years—a picture presented in a report to 
industry on “How to Attract and Hold 
Engineering Talent,” prepared by the 
Professional Engineers Conference 
Board of Industry. 

Today, nearly 40 per cent of em- 
ployed engineers are unhappy in their 
jobs, the report shows, and many of 
them blame their discontent on the fact 
they were “oversold” by industry recruit- 
ers. 

On the other side of the picture, are 
the many engineers who have found sat- 
isfaction in their jobs. And equally sig- 
nificant is the way in which a wide sec- 
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tion of industry is doing everything at 
its command to keep the engineers 
happy. 

What the engineer thinks of his job 
and what industry thinks of the engi- 
neer—a story which may go far toward 
achieving sounder understanding _ be- 
tween the two—is revealed in the report. 

This report is based on a survey car- 
ried out to learn how management can 
best create a climate in which its engi- 
neers can work, happily and effectively, 
in an employee capacity while still re- 
taining professional attitudes. More than 
1,400 engineers employed in industry 
and more than 200 employers of engi- 
neers—executives of companies which 
carry on their payrolls more than 1,000,- 
000 persons, working in 1,428 plants— 
participated in the survey. 

If such a large percentage of engi- 
neers aren't happy, what’s the reason? 
Some say they think their salaries are 
too low and some blame it on lack of 
opportunity for advancement offered by 
the employer. 

Of significance, however, is the fact 
that twenty-eight per cent of all the en- 
gineers queried—including those satis- 
fied with their jobs—indicated some col- 
leges are not training them adequately 
for a career in engineering. And a large 
number of executives agree. Eighty-eight 
per cent of the employers felt engineer- 
ing schools are turning out graduates 
with an adequate background of knowl- 
edge of scientific fundamentals, but a 
majority (62 per cent) believed these 
newcomers were sorely dificient in other 
areas of study. 

Engineers and executives alike were 
agreed on where these deficiencies lay. 
Thy indicated a need for more work in 
English, the social sciences and business 
administration. One executive put it this 
way: “They (the engineers) know the 
engineering principles thoroughly. But 
they do not know how to put their ideas 
into words, either orally or on paper.” 

How important this lack of adequate 
preparation was regarded by some is 
clearly shown in the survey results. 


‘Those who pointed to a poor engineer- 
ing background in college made up the 
bulk of the group which expressed dis- 
satisfaction with their lot in industry, 
particularly as regards their prospects of 
future adavancement. 

The vice president of a Philadelphia 
transportation firm probably put his fin- 
ger on the problem when he explained: 
“Too many of our engineering schools 
have become so overspecialized as to be 
not much better than trade schools.” 

The engineer, like the doctor and the 
lawyer, is a professional man. Profession- 
al status, he feels, places him in a class 
certainly above that of the ordinary 
skilled worker. But what about his pro- 
fessional attitude? Here, he has let him- 
self down and he alone is to blame, the 
executive group believes. 

Sixty-two per cent of the employers 
questioned said they thought the young 
engineers’ attitudes are unprofessional. 
In one plant a management representa- 
tive complained that many of the engi- 
neers do not think of themselves as 
“working for the company” but have the 
attitude that the company, as one put 
it, “is a laboratory operated for their 
own special benefit.” 

In his own defense the engineer tosses 
the blame right back at his boss. Twen- 
ty-nine per cent. replied they did not 
feel their companies recognize their pro- 
fessional status. They resent being treat- 
ed “just like any other employee.” 

Many companies have recognized the 
need for pointing up the professional 
status of their engineering employees and 
in this way have made great strides in 
achieving a common ground of under- 
standing. For example, they encourage 
their engineers to accept membership in 
professional societies and participate in 
technical, cultural and civic activities, 
both for the professional growth and so- 
cial contentment of the engineer and 
for the public relations benefits which 
accrue to the company from such activ- 
ity. 

A common complaint among many en- 
gineers questioned in the survey is that 
they don’t know where they “stand” 
with the company. This, they believe, 
eliminates a basic feeling of security on 
which so much emphasis must be placed. 

Both the executives and the engineers 
were asked if the latter were kept cur- 
rently informed of their personal progress 
within the company. Eighty-five per cent 
of the executives answered in the affirm- 
ative, but fifty per cent of the engineers 
said “no.” Proof that the engineering 
employee wants such a progress report 
is the fact that more than three-fourths 
indicated a desire for a merit rating 
system. 

It was made quite clear that some- 
thing should be done, and quickly, about 
the curriculums of many of our engi- 
neering schools... that engineers should 
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be required to carry more English, and 
social studies and the “humanities” . 
that, in short, those schools which have 
narrowed their curriculums to exclude, 
or dismiss with a modicum of attention, 
nearly everything, apart from purely vo- 
cational work, had better start turning 
out not merely engineers, but educated 
engineers. 

Needs which were indicated 
report are: 

1. Readjustment of salary scales to 
provide more equitable compensation for 
the engineer who has been in industry 
for a number of years and who now 
finds that the pay raises aren’t coming as 
fast as might have been indicated by the 
fat starting salaries. 

2. A new approach to campus recruit- 
ing, with a more realistic presentation 
of the industrial facts of life to the job 
candidate, who today frequently is 
“oversold” on the job and soon loses in- 
terest because it doesn’t come up to ex- 
pectations. 

3. Differentiation in personnel poli- 
cies as they apply to engineers and to 
non-professional employees. (Sixty per 
cent of the employers said they treated 
all employees the same. ) 

4. Encouragement by management of 
engineer participation in such prestige 
activities as writing and lecturing on 
technical subjects and participation in 
professional society and community af- 
fairs. 

5. Improvement of engineer-manage- 
ment communications, both upward and 
downward, as recommended in Execu- 
tive Research Survey Number One: 
“How to Improve Engineering-Manage- 
ment Communications.” 

6. Increased employment of support- 
ing, sub-professional personnel for rou- 
tine assignments to relieve engineers for 
purely engineering work, as recommend- 
ed in Executive Research Survey Num- 
ber Two: “How to Improve Utiliza- 
tion of Engineering Manpower.” 

7. Increased activity on the part of 
the professional societies towards the 
stimulation of professional attitudes not 
only among their own membership but 
among all engineers. 
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The Engineer Says— 


PAV ELAS Cm cl Cees. eerste ee enone tees 35 years 
Average length of time employed by 


company 6-8 years 


Average length of time in engineering 


ile 


profession 9 years 
Do you feel now that your collegi- 
ate training prepared you adequate- 
ly for an engineering career? 

YES 
NO 


. Are you satisfied with your present 


job with respect to 
a. Salary 


BYES Giyeee oan ess eo eee ae es 55% 

INO) ee es ek ee eee 45% 
b. Prospects 

VWiES WS ees ee ees 66% 

IN © Gee ee eee ere eis 34% 
c. Nature of work 

AYA Die rp er end Fe Dee ae Ren ele 84% 

INQ) pete ie ie hos ele See 16% 
d. Working conditions 

BG Stee Rae cela may oa alec ae a 83% 

INO MEGS ili CS ite Serer 17% 
e. Location of work 

SAG a eine 8 ek eee ete 87% 

NOS Sete areas Soe ee 13% 


3. 


e. 
. Which of the following best des- 


Do you feel your company is mak- 
ing effective use of your training 
and ability? 

YES 
NO 


. Are you kept informed of your per- 


sonal progress in your job? 
YES 
NO 


. In which of the following “prestige” 


activities, if any, dces your com- 
pany encourage you to participate? 
a. Writing for technical 
publications 
b. Teaching or lecturing on engi- 


NeeLinewsubjectsm= =e eae 16% 
c. Participating in community 
affainse = soe a 38% 


d. Participating in professional so- 
Gletyeactivities eases 54% 
Othe® === ee eee 6% 

cribes the nature of your job? 

a. Entirely engineering activity 37% 


b. Partly non-engineering activity. 
\Wwanene joeiac AEIG6) sn 60% 
c. Wholly non-engineering 
Activity. <= ee 3% 


The Executive Says— 


ficiencies ? 


Type company executives answering: 


a. Heavy industry (steel, etc.) 
b. Manufacturing 
c. Governmental services 


ee Ba Catt tye 6% 
65 Other era ee ee ee 31% 

. Do you feel that engineers you em- 
ploy directly from colleges have 
adequate 


a. Knowledge of the fundamentals 
of the engineering science ? 


SG Sa ee oe et oet 88% 

IN Ole eae ie CU ar Ee ee 12% 
b. Professional attitudes 

Gt oy pepe coe ers seer te rea 38% 

IN eee eee ee: eee ene 62% 
. Does your company offer special 


training programs to fit ycur jun- 
ior engineers for better positions ? 

NAO S Re cee ae ee RE ee ee 45% 
IN Oye ee ae cee a tee ee 55% 


. Does your company make any dis- 


tinction between procedures apply- 
ing to engineers and those for non- 
professional employees? 

YES 
NO 


. Does your company keep its engi- 


neers informed of their 
progress as well as of 


personal 
their de- 


6. 


. Which of the following ‘profession- 


al prestige” activities does your com- 

pany encourage its engineers to par- 

ticipate in? 

a. Writing for technical 
publications 

b. Teaching or lecturing on engi- 


NEEhIN GS wSUb] ect sme eee 16% 
é: Other. 2.3 eee eee 2% 
d. Participation in community 

affaires 3 hot ee eee 24% 


e. Participation in professional so- 

ciety activities 
Among those engineers who have 
left the employ cf your company 
within the last two years, what, in 
your opinion, were the chief causes 
of their dissatisfaction ? 


a Insutficrentesa) any meee 33% 
b. Lack of professional 
TRECOS NICO Nien ee 9% 


c. Boredom with routine work 11% 
d. Lack of opportnunity for 


steady advancement .............. 12% 
e. Feeling of insecurity .....4.... 7% 
foe Location: OfsyOrl eee 14% 
Sueversonalitvanclashesm=s sees 14% 
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TWO MORE WAYS TO CLIMB 
THE GM JOB LADDER 


PRODUCT 
ENGINEERING 


\4 hen considering your first engineering job— 
ask yourself this: 


What kind of person am I? The kind of person 
who likes to invent things—or design them? 


The kind who likes to be.in on the birth of an 
idea? Or the kind who likes to meet the challenge 
of new designs, new inventions, new ideas — by 
figuring out how to bwild them in quantity at a 
price to make them available to the greatest 
number of people? 


For — the first type is bound to be happiest as a 
Product Engineer; the second as a Production 
Engineer. 


In Product Engineering, GM offers you a success- 
ful career whether your interest lies in automo- 
tive or Diesel engineering, design, fuel and 
plastic research, or creating new beauties of 
motorcar styling. 

In Production Engineering, GM also—as has been 


proved by its success in mass production of fine 
products—is a leader in manufacturing processes 


PRODUCTION 
ENGINEERING 


and production techniques, with all the fine 
career Opportunities that this implies. 


And the same goes if you have your sights fixed 
on Research, the exciting hunt for knowledge in 
the field of applied science — or if you’re contem- 
plating a career in Plant Engineering, the plan- 
ning, developing, installing and maintaining of 
GM plant equipment and services. 


Yes, there are al] kinds of opportunities for -the 


graduate engineer who has what it takes to climb 
the GM job ladder. 


GM positions now available 
in these fields: 
MECHANICAL ENGINEERING 
METALLURGICAL ENGINEERING 
CHEMICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
BUSINESS ADMINISTRATION 


GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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Coach Combes sweats it out in huddle 
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Everyone is tense while Captain Kerr shoots his second free throw 


wes after the Wisconsin game 


mf our boys! 


Don’t fight, Makovsky’s got the ball! 


d Tucker Nason 
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McDonnell engineers have again demonstrated their 
pioneering spirit. “he problem—how to land a 
speedy, transonic airplane—normally requiring a 
mile or more of runway—1in the short space avail- 
able on an aircraft carrier deck. ‘Vhis is but one of 
the many complex problems successfully solved by 
M. A. C. engineers in developing the new Navy 
F3H Demon, now in production. 


Youthfulness is another characteristic of this pro- 
gressive engineering team, the average age being 
under thirty. Engineering graduates find working 
with men of their own approximate age group 
greatly facilitates getting acquainted and gaining 
that “feeling of belonging”? more quickly. 


If you’re looking for our type of engineering — 
we're looking for you. Check your Placement 
Office for dates when our representative 
will visit your school. Ask him about the 
McDonneELL GRADUATE STUDY PLAN. 
You may also write to: 
TECHNICAL PLACEMENT SUPERVISOR 
Box 516, Sr. Louts 3, Missouri 


| Manuyactinrens Of- AIRPLANES AND 


NEEDED--- A NEW AppRroacH! 
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VERNON E. NETHERTON 
DrsiGN ENGINEER—AIRPLANE DIVISION 
B.S.A.E. U. or Ituinors 1947 


Vernon had a fresh approach to the prob- 
lem of landing high-speed jet aircraft on 
carrier decks and was responsible to a large 
degree for an improved landing hook now 
being used on McDonnell airplanes. 


Starting his engineering career ‘‘on the 
board”? as a Draftsman in 1947, Vernon is 
now a key member of a design group con- 
cerned with the F-101 Voodoo airplane. 


If your interests lie in the field of airplane 
development, a challenging career awaits 
you at McDonnell. We need more young 
men like Vernon Netherton—engineers with 
a new approach. 


BUILD YOUR FUTURE WITH A COMPANY .... YOUNG IN YEARS, YOUNG IN SPIRIT AND IDEAS 


‘MSDONNELL 


HELICOPTERS * ST.LOUIS 3-MQ 
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HOW 
HERCULES 
HELPS... 


Hercules’ business today helps almost 


everyone's business. It embraces the 
production of synthetic resins, cellulose 
products, chemical cotton, terpene 
chemicals, rosin and rosin derivatives, 
chlorinated products, and many other 
chemical processing materials—as_ well 


a 


as explosives. Through close cooperative 
research with its customers, Hercules 
has helped improve the processing or 


performance of many products. 
FON ; 
Paper towels absorb more moisture without falling apart when Hercules Kymene® 


resins are added in manufacture. These resins, a few of many of Hercules’ varied 
papermaking chemicals, help improve many other types of wet-strength papers 
and paperboard, including map paper, V-board, and bag papers. 


"..10 GREASEPROOF FLOOR TILE | ...T0 IMPROVE AUTOMOBILE FINISHES == | 


een | 


Vinyl and asphalt-type floor tiles are — Lacquer made with nitrocellulose and 


processed with Neolyn® or Mastolyn® — other Hercules ingredients gives more 
resins to give them “built-in” resist- | and more cars, trucks, and buses their 
ance to both grease and alkalies, while — lustrous, longer-lasting beauty. No 
lowering manufacturing costs. other finish dries so fast. 


NCOBPORATED 


Sales Offices in Principal Cities 


HER ( ( / Li! OS HERCULES POWDER COMPANY Wilmington 99, Delaware 
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by Victor J. Tennery, Cer. E. ‘54 


The purpose of this article is to ac- 
quaint the reader with the Department 
of Ceramic Engineering and its forth- 
coming role in the Engineering Open 
House. A number of people here on the 
campus are only vaguely acquainted with 
the term ‘ceramics,’ and even _ less 
familiar with the curriculum of Ceramic 
Engineering. It is sincerely hoped that 
the following will somewhat enlighten 
said people. 

Although ceramic education at the 
University of Illinois owes its origin to 
a plan originated and formulated in 
1894 by Geology Professor Charles Wis- 
ley Rolfe, a bill authorizing the Depart- 
ment of Ceramics was not passed until 
December 10, 1905. It was conceived 
with the ideal that ‘the best preparation 
for the management of large ceramic 
interests is not to be found in the factory 
or in the yards, but in the school with 
courses and equipment especially adapt- 
ed to the purpose, and under instructors 
with broad training.” 

The work in ceramics was started at 
once, and for the academic years 1905- 


10, courses in ceramics and ceramic en- 
gineering were given under the direc- 
tion of the Department of Geology in 
the College of Science. From 1910 to 
1915, the courses were under the direc- 
tion of a separate Department of Cer- 
amics, also in the College of Science. 
Since Sept. 1915, however, the work 
has been administered by the Depart- 
ment of Ceramic Engineering in the 
College of Engineering. At the present 
time, the faculty is under the adminis- 
tration of Dr. A. I. Andrews, head of 
the department. 

In 1915-16, the present Ceramic 
Building on Goodwin Avenue was con- 
structed, 

The department is well equipped to 
perform research and development in all 
phases of ceramic technology, such as re- 
fractories, glass, porcelain enamels, elec- 
trical porcelain, abrasives, all types of 
whitewares, and structural clay products. 

Some of the more specialized equip- 
ment particularly necessary for this com- 
prehensive research include: 

X-ray equipment: X-ray units and 
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The Ceramics Building on Goodwin Ave. 
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One of the rotary smelters used in 
making experimental frit batches. 


auxiliary equipment make X-ray studies 
possible at room temperature and at tem- 
peratures up to 2900°F. This is one of 
the few laboratories equipped to carry 
out X-ray studies at elevated tempera- 
tures. 

Sonic apparatus for the determination 
of the elastic moduli of ceramic mater- 
ials: This unit is used to induce and 
measure the resonant frequencies of cer- 
amic specimens of diversified shapes and 
sizes. 

Quenching furnace for high-tempera- 
ture phase equilibrium studies: This fur- 
nace is used to heat small specimens to 
temperatures as high as 4200°F. in a 
vacuum, or in reducing or neutral at- 
mospheres. 

Fatigue testing apparatus: The fatigue 
strength and fatigue life of various 
metals are determined by subjecting a 
suitably designed specimen to cycles of 
completely reversed stress. 

High-temperature furnace for firing 
small specimens in various atmospheres: 
This type of furnace is used to fire com- 
positions containing carbides, nitrides, or 
borides which would be readily oxidized 
at high temperatures in a normal at- 
mosphere. It is also used to fire metal- 
ceramic bodies when special atmospheres 
are required. 

Flame photometer: The flame pho- 
tometer is used for the rapid determina- 
tion of sodium, potassium, and _ other 
ions in solution and is particularly valu- 
able for the determination of alkalies 
in ceramic materials. 

Thermal analysis: This apparatus is 
designed such that a substance as a clay 
mineral can be placed in a furnace be- 
side a neutral body (usually alumina) 
and heated at a uniform rate so that 
temperature differences can be detected. 
The temperatures at which these differ- 
ences occur are important in identifying 
substances in mixtures. 

For measuring the liquid tempera- 
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ture of a glass, a dual gradient platinum- 
wound resistance furnace is used. Spe- 
cial equipment has also been constructed 
to prepare and test small glass rods in 
tension. 

A specially designed ‘“Globar’” melt- 
ing furnace is used to melt experimental 
glass batches. This furnace is unique in 
that the crucible containing the glass 
melt is rotated constantly to promote 
homogenity. 

Other major research facilities in- 
cluded microscopy equipment, which is 


In cooperation with the Department 
of Ceramic Engineering, the Porcelain 
Enamel Institute conducted its first 
Shop Practice Forum in May, 1937. De- 
signed as a meeting for enamelers to dis- 
cuss the practical aspects of industrial 
porcelain-enameling, the first forums 


were so successful that they have be- 
come an important annual meeting, held 
alternatively on the campuses of the 
University of Illinois and Ohio State 
University. The proceedings of the for- 
ums have proved to be an important 


Kiln House Laboratory 


used extensively to study composition, 
structure, and optical properties of ma- 
terials, and thermal expansion apparatus 
such as interferometers and dilatometers. 

Only some of the department’s main 
research equipment has been described, 
these being supplemented by much other 
laboratory equipment, and semi-plant in- 
stallations. 

The first work in ceramics was given 
under the administration of Professor 
C. W. Rolfe, the originator of the 
plan. He served as general director from 
1905-10. Succeeding him in that posi- 
tion to the present day were Dr. Ross 
Coffin Purdy, Albert Victor Bleininger, 
Roy Thomas Stull, Ralph Kent Hursh, 
Dr. Edmund Wight Washburn, Cullen 
Warner Parmelee, and Andrew Irving 
Andrews, respectively. 

In 1913, Dr. Bleininger organized the 
first of a series of short courses and 
conferences for men in the structural 
clay products industry. At present, the 
conference is an annual two day affair 
of interest and value to those concerned 
with production and control problems 
in the manufacture of structural clay 
products. 

Professor Parmelee initiated the Con- 
ference on Glass Problems in 1934, with 
the expressed purpose of taking up prob- 
lems in the industry. It has traditionally 
appealed for the most part to operating 
and plant people. 
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contribution to the porcelain-enamel lit- 
erature. 

Research projects have been sponsored 
in co-operation with the Enameled Uten- 
sil Manufacturers’ Council and with the 
Power Plant Laboratory of the Air 
Force. 

This program was conceived in an ef- 
fort to find materials with which to re- 
place alloys containing critically short 
metals and to develop materials which 


Students using the photomicrograph 
equipment. 


can be used to contain temperatures in 
excess of those now possible in aircraft 
applications. 

Augmenting the instructional and re- 
search program of the department, are 
the research investigations carried on in 
the Engineering Experiment Station. 

By this time, it is hoped that the read- 
er has a little better concept of the aims 
and accomplishments of the department. 
Some of the equipment described besides 
various displays of products of the cer- 
amic industry will be on exhibition dur- 
ing the Open House. Demonstrations of 
the operation of the equipment will be 
given periodically during the Open 
House hours. Also, souvenirs prepared 
by the students of the department will 
be distributed to the public. 


Technocracks 


Zoo Visitors: ‘“Where are the mon- 
keys?” 

Keeper: ‘“They’re in the back, mak- 
ing love.” 

Visitor: “Would they come out for 
some peanuts ?” 

Keeper: ““Would you?” 


A very rich deposit of oil was dis- 
covered on the farmer’s land. Immedi- 
ately he rushed in to town to purchase 
a new car. An obliging salesman showed 
him a sleek roadster selling for $5,000. 

“T am prepared to pay cash,” said the 
farmer. “Will I get a discount?” 

“Why certainly,” replied the sales- 
man. ‘We will give you a 10% dis- 
count on a cash purchase.” 

Not being confident of his ability as 
a mathematician, the farmer said he 
would think it over and return later. 

He walked into a restaurant and over 
his coffee tried to figure what his dis- 
count would be, but to no avail. Final- 
ly, in desperation he turned to the wait- 
ress and asked, “If I gave you 10% of 
$5,000 how much would you take off?” 

Blushing prettily, the waitress whis- 
pered, “Would my _ earrings bother 
you?” 

* ** 1K 

“What are you in jail for this time, 
Mike?” 

“Fer mindin’ my own business, yer 
Honor.” 

“Come, come now; you must have 
been shoplifting or something.” 

“Well, that’s my business.” 


A husband went out with the boys 
one night, and before he realized it the 
next day had already dawned. He hesi- 
tated to call his wife, but finally hit 
upon an idea. 

“T’m back!’ he shouted into the 
phone. “Don’t pay the ransom!” 
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How Business Uses 


IBM’s Great Electronic “7O1’ 
for Data Processing 


This giant computer, located in IBM’s main 
New York office, is one of 12 already in use. 
It has been working at top speed from 16 to 
24 hours a day ever since it was installed. 

It has been solving business and _ scientific 
problems requiring as little as one minute of 
machine time and as much as 50 hours. 

Its versatile abilities have been put to work 
at everything from allocating departmental 
costs for a bank to ealeulating design specifica- 
tions for heavy industry. 

It has helped a petroleum company blend 
its gasolines and figured out a multi-million 
dollar annual budget for a complex supply 
operation. 


Perhaps of even greater significance and 
promise is the machine’s successful solving, 
through linear programming, of highly complex 


business problems using the new techniques of 


operations research. 
In the solution of the wide variety of:problems 


suited to its great capacity, the ““701”’ does the 
job with tremendous savings in time and money 
for its users. 


How Science Uses the ‘701” 


Here are a few of the many scientific problems 
the “*701” has helped solve: 


e Analysis of the structure of the atom 
Molecular energy levels 

Oil reservoir calculations 
Magneto-ionic refractions 

Trajectory calculations 

Reactor design 

Seismic wave calculations 
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These eleven connected units are known as the IBM Type 
701 Electronic Data Processing Machines. The average 
age of the engineers, physicists, mathematicians and 
technicians who developed and designed these machines, 
which embody the latest advances in electronic computing 
circuitry and high speed mechanisms, was 28. 


TRADE MARK 


International Business Machines 
590 Madison Avenue, New York 22, N.Y. 


If you are interested in a technical or non-technical ex- 
planation of how the “701” operates, the IBM staff at 
590 Madison Avenue, New York City, would welcome 
your visit. Visiting hours are from 10:00 A.M. to 4:00 
P.M. daily except Saturdays, including Spring and Sum- 
mer vacation periods. 


Principal engineering laboratories and manu- 
facturing operations are at Endicott and Pough- 
keepsie, New York and San Jose, California. 
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Chie! TECH-L-ENGI-GR API 


by Dave Templeton 
FAA ‘55 


I had just finished my eight o'clock 
class and left behind a heated debate 
with an instructor who had different 
ideas than I. Desiring to cool off, I 
headed for the shore of our beautiful 
Bone Creek which flows through the 
garden spot of the United States, other- 
wise known as Champaign-Urbana. 
Fighting my way through the thick 
wilds which border the creek (behind 
the Physics Lab), I heard some noise 
which I had never encountered before. 
I’d heard strange noises uttered by new 
freshmen (‘“‘What’s so tough about Illi- 
nois? I'll knock ’em’ dead here’) and 
I had come to accept the grunts, groans 
and maniacal screams of the seniors. . . 
the mutilated masses of humanity who 
have been around here for four years. 
But this sound was very different. 

Snapping my way past the last bush, 
I came onto the banks of the Boneyard 
and there across the water sat a little 
guy who looked something like an In- 
dian. Now I’ve never seen a real In- 
dian before. There’s a fella here who 
gets dressed up in a crazy outfit and 
jumps around at football games and 
they tell me he’s Chief Illiniwek .. . 
symbol of the Fighting Illini. But I had 
to admit that this little individual looked 
for real. 

He looked as though he was really 
enjoying himself. Just relaxing, sitting 
on some old T.A.M. and Trig. books 
and fishing away, as if he didn’t have 
a care or an eight o’clock class in the 
world. 

He looked up and I waved and smiled 
at him. He waved back. The kid must 
have been new around these parts be- 
cause he lacked any fear. The last time 
anyone smiled and beckoned to me, I 
ended up being signed into Saturday 
classes. 

Wishing to meet someone who had 
been untarnished by campus life, I 
looked around to find some way of get- 
ting across the tremendous expanse of 
water. My shoes and socks were too val- 
uable. If I bent over to take them off, 
I’d never straighten up again... two 
and a half years on this campus does 
that to a guy. Suddenly, realizing I had 
some books in my hand, I threw them 
in to use them as stepping stones. After 
all, what are they good for except as 
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door stops and stepping stones across the 
Boneyard ? 

Sitting down next to him, and having 
gotten closer now, he looked rather fa- 
miliar. 

“Haven’t I seen you some place be- 
fore?” I asked in my typical original 
fashion. 

“Yeah. You probably saw me on the 
cover of the October issue of the Tech- 
nograph,”’ 

“Yeah, that’s where. But you don’t 
talk like an Indian. No ‘um’s’ on the end 
of your words.” 

“Oh, that. Look. How many stories 
have you read and how many programs 
have you heard with the Indians talk- 
ing like a bunch of uneducated jerks?” 

“Just about all of them,” I answered, 
closing my mouth, hoping he hadn't 
noticed my tourist expression. 

“Okay. You’re talking to a little In- 
dian who’s been around. Sort of a B. I. 
O. C.; big Indian on campus. But I’m 
staying away from these crazy college 
kids. They’re the most uncivilized 
civilized people you'll ever run into.” 

“Even art students?” 

“Even art students.” 
suspiciously. 

“But I’m staying around because the 
boys over at the Tech office want me 
for pictures to put in their mag. Now 
I’m not doing this to build up my ego. 
It’s just that we Indians are fading 
from the American scene and I’m try- 
ing to give us a little publicity.” 

Noticing my dampened books bobbing 
in the water, he retrieved them before 
I could let them float downstream. He 
started a fire with a strange looking 
object, in order to get the books dried 
out. 

“But to be frank with you,” he con- 
tinued, ‘“‘the boys haven’t been giving 


He eyed me 


me much space since the October issue. 
I’ve been thinking of moving on to hap- 
pier hunting grounds publicity- 
wise.” 

“But you can’t do that,” I protested. 

“And why can’t I?” he said, straight- 
ening up to his full three feet and 
throwing me a glance that backed me 
into the Boneyard. My valuable shoes 
and socks were ruined. 

“T heard the fellas at the Tech of- 
fice say that they were going to official- 
ly use you as their mascot their 
symbol.” His feather jumped a_ few 
inches at this. “And to top that, they 
want you to be at their booth at the 
ENGINEERING OPEN HOUSE.” 
I managed to say the last two words in 
caps. 

“Well this puts a new slant on 
things,” he said, checking his protractor. 

“You'll stay?” I asked, putting as 
much of a pleading tone into my voice 
as I could since my benzedrine tablets 
were beginning to wear off. 

“Sure, if the boys can use me.” 

“By the way, what’s your name?” 

“Chief Tech-i-engi-graph.”’ 

“Without the ‘um’ on the end?” 

“Without the ‘um’ on the end.” 

My books were dry and I picked them 
up. 

“Well, I’m glad we’re going to see 
more of you, Chief.” 

“Me too, Dave.” 

“How’d you know my name?” 

“You forgetting your name and iden- 


A member of Alpha Phi Omega. 


tification number the university stamped 
across your forehead ?” 

“Oh yeah,” I laughed sheepishly, put- 
ting my hand to my head to cover the 
hole that was there. 

He waved good-bye. I waded into the 
Boneyard and started across. I stooped 
and dipped my books in the water. After 
all, how interesting can a dry book be, 
anyway? I sloshed onto the south bank 
and headed for my nine o'clock class. 
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Aviation 
Noise 


by Gene Bold 
Aero ‘55 


The physical causes of sounds are 
well known to scientists today. Most 
sounds can be classified into two groups; 
those that can be heard by the human 
ear and those that can’t. Further classi- 
‘fication of audible sounds would list 
those that vibrate harmoniously and 
those that don’t. By the term, harmon- 
ious, I’m referring to sounds below the 
painful stage and, in the case of more 
than one pitch, vibrating in the same 
phase. These sounds are usually pleas- 
ing to hear, and music, bells, conversa- 
tion, etc., are examples. The human ear 
can detect sounds ranging up to one 
hundred seventy decibels. This marvel- 
ous power leads to its own difficulty, 
for the range of painful sounds lies 
well below 170 decibels. Sounds that 
vibrate with intensities and volumes 
that cause pain to the listener are com- 
mon. The siren is an excellent example 
of a device used as a warning because 
of the sound emitted. It is unfortunate, 
but there are many other devices that 
act as sirens because of the similarity 
of their operation. The turbine of a jet 
engine, the propeller of a reciprocating 
engine, and the turbine of a siren all 
have the same result. They produce 
sounds which because of their intensity, 
can be classified as noise. 

These audible sounds and the ones 
above the perceptive range of the human 
ear are subjects of much research. The 
full scope of their power has yet to be 
revealed. It is known, however, that 
they have definite physical and psycho- 
logical effects on those that must toler- 
ate them. Definite cases of a disease 
known as “‘sonic sickness” which results 
in extreme fatigue, nausea, nervousness, 
and even temporary deafness have been 
attributed to supersonic sounds. 

One will agree that a conventional 
multi-engine aircraft turning up can 
raise quite a racket. In this case there 
are two main causes of noise, the power 
plant and the propeller. Another bother- 
some noise factor is the passage of the 
aircraft itself through the air. Guy 
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wires, airfoil surfaces, landing gear, and 
cowlings, all contribute and each vibrate 
with their own frequency. In the jet en- 
gine, noise is caused primarily by two 
actions. The reciprocating turbine and 
the passage of gasses through the ex- 
haust cause sounds of extreme inten- 
sity. To attack one of these elements 
would be to attack the source. 


In the case of the reciprocating en- 
gine a muffled exhaust system is neces- 
sary to cut down on the noise. To build 
an adequate muffler without sacrificing 
engine performance would add as much 
weight to the aircraft as the weight of 
the engine itself. Engineers agree that 
at the present time there is no known 
method of successfully muffling an en- 
gine of the size that is used on commer- 
cial and fighter aircraft. Successful muf- 
flers have been built for use on small 
aircraft of the Stinson type which al- 
though bulky, have managed to elimin- 
ate a greater part of exhaust noise with- 
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out destroying the efficiency of the air- 
Crants 

In the field of propeller design, re- 
search is now underway which involves 
the increase in the number of blades, a 
decrease in the surface area of the blades, 
and the slowing down of the propeller 
revolution. Primary noise source is at 
the tip of the blade which revolves the 
fastest, but to slow down revolution re- 
quires reduction gears which again are 
bulky and heavy. 

The jet engine presents the greatest 
problem. Muffling its noises at their 
source are almost impossible. Effective 
measures are being taken to protect 
ground crews, and personnel while the 
aircraft is on the ground, though. Sound 
insulated test houses, sound-proof work- 
ing spaces, and portable mufflers many 
feet long have been used successfully. 
The British have tried building walls 
around the test areas which deflect the 
sounds skyward. No solution has been 
forthcoming for the successful curbing 
of the noise while the aircraft is air- 
borne. 

Civil authorities are painfully aware 


of the problems brought about by the 
jet airliner and its future cousin, the 
rocket propelled aircraft. Where before, 
residents of air terminal communities 
have become accustomed and_ even 
learned to tolerate the roar of propeller 
driven aircraft, the combination of jet, 
rocket, and propeller planes have caused 
extreme consternation. Authorities are 
now faced with the problem of revising 
their zoning laws which were outmoded 
and were only a compromise at their 
outset. The attitude that one has only 
to pass a law stating that aircraft will 
detour around their respective communi- 
ties is foolhardy as well as unintelligent. 
All air terminals have “flight paths” 
which aircraft planning to land are sup- 
posed to follow, but these are only gen- 
eral in scope and do not take into ac- 
count conditions such as weather, num- 
ber of aircraft in the area, and the type 
of aircraft in the pattern. 

In this article I have tried to present 
the problem as it exists today. I have 
not offered a solution simply because 
none exists which can alleviate the situa- 
tion. It is evident that if a solution 
exists it does so at the source of the 
noise. ‘Che difficulties involved are 
numerous but not insurmountable. It 
has been humorously stated that noise 
is the price we must pay for progress. 
What was said in jest is proving to be 
reality and is no longer a laughing mat- 
ter. It may well be a factor which will 
influence the development and environ- 
ment of future aviation. 


The partners called McIntosh, the 
manager, into the inner sanctum. 

“Listen, McIntosh,” said the first 
partner. “We find that last year’s busi- 
ness was the best since we opened the 
place. We know how much hard work 
you put in for us, and as a special mark 
of our appreciation, we are making out 
a check for $1,000 for you.” 

The manager stammered his thanks. 

“Yes,” went on the other partner, 
“and if next year’s business is as good 
as this, we'll sign it.” 


A rooster is the only type of an alarm 
clock that has to be turned off with an 
axe. 

Chief, on telephone: ‘Doctor, my lit- 
tle boy just swallowed my fountain 
pen.” 

Doctor: “Heavens! I’ll come at once. 
What are you doing in the meantime?” 

Chief: “Using a pencil.” 


3k * * 


Mistress (to cook she has just fired) : 
“Why did you throw that dollar to the 
dog?” 

Cook: “I never forget a friend; he 
used to help me with the dishes.” 
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by Phil DeProtine, Aero. ‘55 


Did you ever wonder who would have 
won the second world war if it had 
lasted only one more year? True that 
no one can really say what the final 
outcome might have been but here is 
something to take into consideration. As 
the war drew to a close in Europe, the 
German’s long, extensive experimental 
program in the field of rocketry was 
just beginning to show real progress. 

For years before the war, rocketry 
Was an important field in Germany and 
one of the leading experts in the field 
Was a scientist by the name of Wernher 
von Braun. Much of the early modern 
day rocket development may be attri- 
buted to him. Once Hitler’s war ma- 
chine gained control of Germany, von 
Braun was appointed director of the 
Peenemunde research and development 
center, specializing in military rocket 
research. Peenemunde was one of our 
major bombing targets during the war 
for obvious reasons. As a result of von 
Braun’s efforts and German develop- 
ment, rockets passed from the stage of 
experimental devices to practical war 
machines. 

The products of this research center 
were one of our main sources of worry. 
We could not afford to let the Ger- 
mans continue to search for and find 
the answers to long range, high speed 
guided missile warfare. 

We are most familiar with the V-2 
rocket (Ill. Tech. Feb.) (Victory Wea- 
pon No. 2) which the Germans had 
developed late in the war. The actual 
classification of this rocket was A-4, the 
rocket development program running 
from A-1 to A-11, the latter of which 
was developed in the last days prior 
to V-E Day. Just to point out how far 
along the line Geman scientists had pro- 
gressed, consider the A-11 rocket. This 
was a long range, two stage rocket, cap- 
able of reaching New York City. The 
rocket consisted of a first stage, high 
powered unit which would detach itself 
when exhausted, leaving a winged, pi- 
loted V-2 rocket to make the remaining 
journey alone. With a gliding range of 
1000 miles, this rocket might have been 
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a deciding factor in the outcome of the 
war had the Germans had time to use 
it. 

Another example of the degree of 
German rocket development was the air 
launched rocket which was controlled by 
wires leading from the rocket to the 
launching plane. Along with numerous 
other air-to-air, air-to-land, etc., rock- 
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This development program not only 
stimulated interest along official lines 
but also in the general public as can 
be seen by the number of recent articles 
on rockets and rocketry. A great deal of 
interest has also been shown right here 
at the University of Illinois. For the 
first time, the Aeronautical Engineering 
Department is offering a course on 
rockets (Aero. 334) taught by Profes- 
sor T. P. Torda. In view of the in- 
creasing interest in the field, the Illinois 
Rocket Society was recently founded, 
receiving strong support not only from 
the Aeronautic A-1 Engineering Depart- 
ment, but from the University as a 
whole, various other societies, industry 
and the military. The purpose of the 
Illinois Rocket Society is to promote ex- 
perimental and analytical work in the 
field of rocketry and to disseminate 


knowledge of the theory and practice of 
rocketry. The society is open for mem- 
bership to anyone in any college or cur- 
riculum, male or female, who has a 
real interest in the field of rocketry. 
The society stresses the fact that every 


Assembling a rocket engine. (Photos by Jim Fisher, Illini Photographer) 


ets, the Germans would have had an at- 
tacking force with which we were un- 
able to compete at that time. Fortunate- 
ly, most of these weapons never were 
put to use against us. 

Since the war, rocket development 
has become a major program here in the 
United States. By using the Germans’ 
experience and knowledge, we have been 
able to greatly improve upon the early 
V-2 rocket as well as developing numer- 
ous other applications for rocket power. 


member is a working one; that is, every 
member is expected to partake in some 
phase of the society’s program. This is 
a working organization. Business and 
discussion meetings are held every Tues- 
day at 7:30 p. m. in room 115, Trans- 
portation Building. Working sessions are 
held intermittently on Saturdays in 
Aeronautical Laboratory ‘“B”. 

The members of the society, coming 
from different colleges, have various 
backgrounds and for this reason it is 
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Examining a liquid fuel rocket in Aero Lab. B. 


essential that the program begin with 
the fundamental introduction to rocket 
theory and progress from this point on. 
As we work, we learn. On this premise, 
student reviews, discussions, and sem- 
inars have been planned so that we may 
learn as we prepare to exchange ideas 
and findings with fellow members, thus 
increasing our overall knowledge of the 
field. 

At the present time, the members are 
undertaking several projects. The one 
furthest underway is the sectioning and 
drawing of a Walter Rocket, donated 
by the Aeronautical Engineering Depart- 
ment for use of the society. Industry 
and the military are also cooperating in 
securing more equipment for actual ex- 
perimentation. The rocket is to be sec- 
tioned for study and display purposes. 
Drawings are made of each power plant 
component as it is disassembled so that 
the various mechanical features may be 
studied. Professor T. P. Torda, faculty 
advisor, has been instrumental in guid- 
ing the technical program which is mak- 
ing rapid progress. The work with the 
Walter Rocket enables the members to 
seen an actual application of the theory 
presented in the discussions and_ litera- 
ture. 

A second project of the society is the 
designing and construction of an experi- 
mental rocket test stand. This project 
will tend to acquaint the members with 
the various problems and techniques en- 
countered in experimental testing. Along 
with the actual problems of construction, 
the problem of instrumentation, which 
is actually a field in itself, will be con- 
sidered. It may be well to point out here 
that there is a need for people with 
varied skills, backgrounds, and interests. 
There is a job for everyone who is in- 
terested. It should also be pointed out 
that the field of rocketry deals not only 
with the actual power plant itself, but 
also with any related problems which 
might be encountered in the entire rock- 
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et development. This covers a_ rather 
broad area. 

For those members who are unable to 
engage in the experimental program, 
the society has arranged to hold formal 
and informal discussion and seminar pro- 
grams, enabling those members who may 
be interested in a specific phase of rock- 
etry which does not lend itself to actual 
experimentation to investigate analytical- 
ly their field. In any event, everyone will 
be able to actively engage in the so- 
clety’s activities. 

The society is also making arrange- 
ments to take a trip to Purdue Univer- 
sity to observe the experimental rocket 
research station located there. The trip 
should prove most interesting and infor- 
mative as Purdue University is a leader 
in rocketry and has extensive facilities. 
During the present semester, the mem- 
bers plan to hold at least one meeting 
at the Aeronautical Propulsions Labora- 
tory located at the University of Illinois 
Airport on route +5. Here the members 
will have a chance to observe several 
power plants already set up for experi- 
mentation. It is hoped that some useful 
pointers on testing procedure, materials, 
and instrumentation may be gained by 

The society also plans to invite sev- 
eral outside speakers from the faculty 
and industry in an effort to broaden its 
source of information. Both the Uni- 
versity and industry have been very co- 
operative in this respect. Although the 
Illinois Rocket Society is not at the pres- 
ent time affiliated with any national 
organization, it plans to become a chap- 
ter of the American Rocket Society 
(A. R. S.) in the near future, thus 
opening an even broader horizon of ac- 
tivity. 

The Illinois Rocket Society welcomes 
any interested parties to attend one of 
its meetings for further information as 
to its program. Membership is open to 
undergraduates, graduates, staff and fac- 
ulty members. 


To be a successful engineer, 
above all you must 
know how to cut costs 


SIMPLE DESIGN CHANGE 
TO STEEL CUTS COST 
FROM $1.15 10 3l¢ 


RES any product design is 
accepted, the manufacturer asks, 
“Can it be built for less money?” Un- 
less your designs pass this test they 
are likely to be rejected. 

Knowing how to use welded steel 
gives you the advantage in develop- 
ing any product for lowest cost man- 
ufacture. That’s because steel is three 
times stronger than gray iron, two 
and one half times as rigid, and costs 
only a third as much per pound. 
Therefore, where stiffness or rigidity 
is a factor in a design, less than half 
the material is necessary. 

Here, for example, is how one re- 
sourceful engineer put these qualities 
to work: 


Fig. 1. Traditional Con- 
struction. Machine foot- 
lever, 10 inches long, 
weighs 6 pounds. Cost 
with broached keyway 
is $1.15. 


Fig. 2. Simple Steel Design 
Costs 41% Less. Can be 
built by the shop with 
only saw and shears. 
Weighs 2.7 pounds. 
Costs 68¢ complete 
with keyway. 


Fig. 3. Saves 53% Cost 
by forming lever arm and 
pad as integral piece from 
10 gauge metal. Weighs 
2.5 pounds, 
Costs 54¢. 


Fig. 4. Saves 73%, Elimi- 
nates Broaching. Hub with 
integral key is produced 
by stacking stampings 
in assembly. Arm is 
10 gauge, brake 
formed and welded 
to hub. Cost is 
only 31¢. Weighs 
2.2 pounds. 


Back up your engineering training 
with latest information on welded 
steel construction. Bulletins and hand- 
books are available to engineering 
students by writing 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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the helicopter was thought to be a “stunt” machine 
— amazing and amusing, and not particularly im- 
portant. Events in Korea changed that idea — fast! 
This fledgling among aircraft performed “impos- 
sible” military assignments, spectacularly successful 
missions of mercy. Helicopters came into their own. 


VSS 


In 1939, the VS-300 with Igor 
Sikorsky at the controls made 
the first practical helicopter 
flight in the United States. 
Hundreds of later Sikorsky’s 
were delivered for service in 
World War II. 


Now in demand for hundreds 
of jobs, today’s most versatile 
flying machine is the product 
of ceaseless testing, highest- 
calibre engineering, work and 
imagination. 


You might find — in Sikorsky Aircraft’s 

research departments, drafting rooms, 

engineering laboratories — a lifetime op- 

portunity in this young, growing and most pale hte belous at poet 

: : Fiat , where your skill and_ ability 

interesting field of aviation. Write today to —S===3 Sana contndalyehalico sed! 
— 7%, 


R. C. Banks, Personnel Department. 
IKORSKY 


Future Sikorsky’s will be built 
by tomorrow’s engineers. Per- 


Sikorsky Aircraft, one of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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Engineering Highlights 


High-pitched sound waves for excep- 
tionally fine cleaning of small industrial 
parts; “curved light” for pin-pointing 
location of flaming gases within roaring 
jet engines; and electronic “eyes” for 
measuring for the first time the width 
of rapidly-moving red-hot steel strips 
were among engineering highlights of 
1952 at the General Electric Company’s 
General Engineering Laboratory in 
Schnectady, N. Y. 

Other advancements included a plas- 
tic hoop twice as strong as steel for cer- 
tain industrial uses; a robot psycholo- 
gist to facilitate mass-scale pyschological 
and personnel testing; and advanced 
methods of statistical quality control for 
eventually providing continuous control 
of automatic factories of the future. 

Many other new developments cannot 
be disclosed because they come under 
the laboratory’s heavy role in national 
defense. 

Included in next year’s more than $20 
million of laboratory operations will be 
more than +00 developmental projects. 
Work included among the 62 separate 
fields of engineering in which laboratory 
engineers are engaged range from sim- 
ple consulting jobs requiring only one 
engineer to immensely complex tasks 
involving more than 350 people. Essen- 
tially all the work which the laboratory 
does is a service supplementing the work 
of the other departments of the com- 
pany. 

High-pitched sound waves, first used 
industrially in 1951, were advanced 
through this year’s developments to a 
point where they are now considered to 
be one of the most effective methods yet 
devised for industrial cleaning of small 
parts. The sound waves, known as ultra- 
sonics, are directed through a_ liquid 
solvent to remove dirt, grease, and metal 
particles from small corners and crevices 
where the solvent alone would be inef- 
fective. One application is in industrial 
cleaning of electric shaver heads. 

“Curved light” is now being used in 
a new type of probing instrument of 
quartz and steel to pin-point location of 
flaming gases burning in tailcones of jet 
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engines. Visible light waves from flames 
within the tailcone are transmitted by 
a curving four foot long quartz fila- 
ment to a photo tube outside the tailcone 
where it is changed to an electric cur- 
rent, which can be read on an indicator. 
The instrument enables engineers to lo- 
cate possible faulty combustion areas and 
unnecessary flame leakage in a continu- 
ing search to discover the most efficient 
design for aircraft combustion cham- 
bers. 

An electronic width gage developed 
for the steel industry is now being used 
for the first time to measure continu- 
ously and automatically the width of 
red-hot steel strips moving speedily 
through rolling mills. Electronic ‘‘eyes”’ 
assure that the width of the strip is held 
to predetermined specifications. Use of 
the gage is expected to result in annual 
savings of more than $100,000 in trim- 
ming operations alone, in addition to ob- 
taining increased tonnage of usable steel 
strips. 

To help offset effects of the 1952 
steel shortage, G-E engineers developed 
a plastic hoop twice as strong as steel 
and only one-quarter as heavy, for use 
in certain industrial machinery. When 
it was necessary to substitute aluminum 
armor for steel in wire and cable, the 
laboratory developed new methods for 
joining the aluminum strips. 

A “robot psychologist,” known as a 
psychological matrix rotator, was de- 
veloped by G-E engineers and recently 
put into use to facilitate mass-scale psy- 
chological and personnel testing. The 
huge device, a king-sized electronic com- 
puter, will be used to detect misleading 
and erroneous questions and to improve 
psychological methods for selecting the 
right man for the right job. 

Continuing developments in the field 
of statistical quality control now show 
promise of eventually providing continu- 
ous statistical control essential for auto- 
matic factories of the future. Statistical 
control has been described as applying 
mathematical probabilities to problems 


of management, engineering, manufac- 
turing and research. 

In the field of aviation, the labora- 
tory announced the first modified jet 
engine for helicopters, and important de- 
velopments in jet aircraft accessory tur- 
bines. 

New production models of an analyti- 
cal mass spectrometer will allow chem- 
ists to analyze chemical contents of li- 
quids and gases in one-tenth the time 
formerly required. The device can also 
be used in isotope abundance studies, for 
research in rare gases, and for determin- 
ing age of geological matter. 

In the field of nucleonics were such 
engineering developments as remotely- 
controlled equipment to perform certain 
mechanical functions in_ radioactive 
areas; a series of radiation detection in- 
struments for protection of personnel; 
and further advances in development of 
atom smashers. 

In addition to developmental projects, 
some 20,000 precise electrical measuring 
instruments were calibrated during the 
year, in connection with the laboratory’s 
position as the company’s bureau of 
standards. 


New Arc-Furnace Breaker for 
Both Load and Short-Circuit 
Operation 


A new arc-furnace circuit breaker has 
been developed by the Westinghouse 
Electric Corporation. A compressed-air 
breaker with the arc chutes redesigned 
result in interupting capacity of 500,000 
kva on 34.5 ky lines. The new design 
eliminates the need for a separate break- 
er to interrupt short-circuit currents. 
Tests show the breaker to be capable 
of handling the frequent routine load 
openings and also several primary-fault 
operations per year for two years with 
a minimum of maintenance. 

Probably the roughest service any 
circuit breaker must face is with electric- 
furnaces. Because of ‘“‘cave-ins” of the 
scrap metal during the melt-down por- 
tion of the furnace cycle, the breaker 
must operate frequently. In one typical 
installation an are-furnace breaker was 
called on to interrupt load and overload 
currents 59.331 times in a 27-month 
period, or once every 21 minutes. A 
power-system breaker, by comparison, is 
required to operate usually no more 
than every few months and ordinarily 
the contacts are examined after a few 
such operations. 

That frequent load-current interrup- 
tion would seem to be enough to ask 
of any circuit breaker. Heretofore, in 
arc-furnace installations, a separate 
breaker has been used for interruption 
of short-circuit currents. Now the fur- 
nace breaker does both jobs—frequent 
operation on loads and overloads and in- 
frequent operation on heavy short cir- 
cuits. 
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fy’ .... filled here 


It takes tons and tons of materials 


to fill the prescriptions that give strength and stamina to the steel you use 


THE STEEL that’s everywhere—in your automobile, in 
trains, machines, and buildings—is stronger and more 
enduring because it has been treated with special 


“vitamins and tonics.” 


STEEL GETS ITS VITAMINS from the industry’s 
“drugstores’’— the plants where alloying metals are 
made. Here, prescriptions usually call for ingredients 
by the ton. Their huge “mixing bowls” are white-hot 
electric arc furnaces, in which temperatures reach over 
3,500 degrees Fahrenheit. 

These alloying metals are refined and concentrated 
forms of both rare and common metals. Among them 
are chromium, boron, silicon, tungsten, columbium, and 
vanadium. Individually, or together, they give steel du- 
rability, toughness, hardness, rust and corrosion resist- 
ance, and other special qualities. Chromium, for exam- 
ple, is the secret of making steel stainless. 


ELECTROMET Alloys and Metals 
HAYNES STELLITE Alloys 
ACHESON Electrodes 


PyROFAX Gas 
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BAKELITE, VINYLITE, and KRENE Plastics 
PrEsT-O-LITE Acetylene 
EVEREADY Flashlights and Batteries 


VARYING COMBINATIONS of these and other 
alloys are added to every ton of molten steel produced 
today. Without them we wouldn’t have the hundreds 
of different kinds of steel that do so much for all of us 
in so many ways. 


MORE THAN 50 ALLOYS—The people of Union 
Carbide pioneered in the development and production 
of alloying metals. They produce more than 50 different 
alloys for steel and other metals that go into products 
that serve you. 


STUDENTS AND STUDENT ADVISERS: Learn more about career 
cpportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLASTICS. Write for booklet K-2. 


Unton CarRBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET CC np We FMR We, Di, Ve, 
In Canada: UNION CARBIDE CANADA LIMITED 


UCC’s Trade-marked Products include 


NATIONAL Carbons 
LINDE Oxygen 
SYNTHETIC ORGANIC CHEMICALS 


DYNEL Textile Fibers PRESTONE Anti-Freeze 
UNION Carbide 
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Engineers — 


GENERAL 


by Robert Nieman 
Grew a4 


The communication of ideas in the 
engineering profession demands a very 
special medium. Words alone are insuf- 
ficient to express the complicated spatial 
concepts of engineering. Therefore en- 
gineering drawings are a basic and abso- 
lutely necessary field of knowledge 
which must be mastered by every engi- 
neer. For it is through precise, detailed 
graphical illustrations that the engi- 
neer expresses himself and conveys his 
ideas to others. 

Drawing is taught in the first year of 
the engineering curricula by the Depart- 
ment of General Engineering. The de- 
partment also administers the curriculum 
of General Engineering but its major 
activity is teaching drawing. 

For display in the 1954 Engineering 
Open House, the general engineering de- 
partment has arranged demonstrations 
and exhibits of many of the techniques, 
tools and materials used in the drawing 
courses. 

Pictorial drawings, being more read- 
ily understood than working drawings, 
are useful for presenting engineering 
ideas to laymen. The exhibit of pictorial 
drawings includes samples taken from 
regular classwork and demonstrations of 
techniques and devices used in the prep- 
aration of pictorial drawings. Also, visit- 
ors will have an opportunity to use the 
air brush and view a new type of stere- 
oscopic, three dimensional projection. 

Of special interest are the demonstra- 
tions and exhibits of aircraft drafting, 
aircraft lofting and drawings on plas- 
tic. 

A geological map of Illinois will be 
on display along with samples of topo- 
graphic maps, sub-surface structure 
maps, columnar sections and geologic 
cross-sections. Here, pictures of the 
earth’s sub-structure as deduced from 
surface observations and other data, are 
prepared for scientific information as 
well as engineering use. 

The perfect lettering found on engi- 
neering drawings is not always the pro- 
duct of just expert draftsmanship alone. 
Demonstrations of special lettering ma- 
chines, lettering aids, ruling pens and 
other tools will be found on display. 

Engineers and slide rules are almost 
constant companions. But the popular 
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slide rule of today is not the only slide 
rule in existence. The general engineer- 
ing department has fifty different slide 
rules on display with a giant seven foot 
model for demonstration purposes. 

Nomographs, another kind of compu- 
tation aid, will be demonstrated. 

Since engineering drawings are often 
very complicated, visual teaching aids 
are essential in drawing courses. Models 
of all kinds, used for instructional pur- 
poses, are available for inspection. 

It is the purpose of industry to create, 
manufacture and sell products. Natural- 
ly, drawings play an extremely vital role 
in all phases of the industrial scheme. 
How a product is developed, manufac- 
tured and sold with the use of drawings 
is vividly demonstrated by the general 
engineering department in an_ exhibit 
where both the drawings and the articles 
are displayed together. The development 
of every part is traced from the prelim- 
inary stage to final assembly and the 
drawings for each step are along-side. 

Several methods of reproduction of 
drawings will be demonstrated as well! as 
the use of black light. 


AERO 


by Dwight Moberg 
Aero. E. ‘54 


Ever wanted to be behind the con- 
trols of an airplane? Wonder what the 
inside of a rocket motor looks like 2? Curi- 
ous about shock waves? Don’t fail to 
stop in at Aeronautical Engineering 
Labs A and B, where you'll see these 
and many other interesting exhibits. 

At Aero Lab A, see the wind tunnel 
in operation, a device which makes pos- 


sible the measurement of lift and drag 
forces on an airfoil at various speeds. 
In Laboratory B, a smoke tunnel pre- 
sents a visual picture of the flow of air 
about a body by means of smoke streams. 
At a nearby display, you can actually 
see shock waves generated by a super- 
sonic type airfoil. 


The huge shock tube, centrally lo- 
cated in Laboratory B, permits the study 
of air flow and pressures about a body 
at supersonic speeds; the Schlieren photo- 
graphic process is used to record the 
pressure distribution in the shock tube. 


Be prepared for an ear-splitting roar 
as a tiny ramjet, no bigger than your 
first, bursts into life. See a cutaway 
model of the famous Walther rocket en- 
gine, which powered the deadly Luft- 
waffe interceptor aircraft of World 
War II. A multitude of powerplants 
will be on display—the world’s largest 
pulse jet, a valveless pulse jet developed 
at this University, the first turboprop 
engine, a J-35 turbojet engine (used in 
the famed Thunderjet F-84G fighter- 
interceptor), an R-2850 reciprocating 
engine, and many others. 

Visit the Structures Testing Lab: See 
polarized light used to study the stress 
distribution in an airfoil; watch a hy- 
draulic drop test of full sized landing 
gear; and see the dynamic testing of 
other actual aircraft structures. 


A two-place glider, built and tested 
by members of the U. of I. Glider Club 
will be displayed in Laboratory B. At 
the rear of this building, color films 
showing the latest developments in aero- 
nautical research will be run at frequent 
intervals during the exhibit. 


Overheard in Dean office— 

Dean to engineering student: Aren’t 
you ashamed to be seen here so often? 

Student: Why? I’ve always thought 
of this as a respectable place. 


ait 


A modified ram-jet prepared for a test at the Flow Laboratory. This jet was 
in operation at last year’s Engineering Open House. 
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MOST OF THE RESEARCH WORK that led to the development of 
Ultraforming—a more efficient and economical refining process— took 
place in the Whiting research laboratories of Standard Oil, above. 
Extensive studies in seventeen research-scale units demonstrated 
the merits of cyclic regeneration. 


Standard Oil scientists develop Ultraforming-=- 
the latest in catalytic reforming 


After several years of research, Standard Oil 
scientists have developed a new and important 
refining process— Ultraforming. 

The process is a better way of improving the 
low-octane straight-run gasoline found in crude 
oil. To make such gasoline suitable for present 
day cars, refiners must change it into an en- 
tirely different material, which gives good anti- 
knock performance. The change is known as 
reforming. 

Ultraforming is the last word in catalytic 
reforming. It gives greater yields of higher 
octane gasoline than were previously possible 
and gets good results even with poor feed 
stocks. In addition, it raises the yield of 
hydrogen, an increasingly valuable by-product 
of catalytic reforming. 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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Ultraforming units do not have to be shut 
down when the catalyst begins to lose activity 
through use. By a new technique, an im- 
proved platinum catalyst is regenerated to 
maintain peak performance. 

The advantages of Ultraforming over pre- 
vious methods are so great that Standard Oil 
and its subsidiary companies are building units 
at four refineries. They will start operating 
this year. The new process, of course, is avail- 
able to the petroleum industry through licens- 
ing arrangements. 

At Standard Oil, young engineers and chem- 
ists work with the stimulating knowledge that 
they are participating in important and last- 
ing contributions to the oil industry and to 
their country. 
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While I was musing the fire burned. 
—PSALMS. XXXIX, III 


HOW MASS PRODUCTION BEGAN WITH A CONTRACT 
FOR MUSKETS 

Eli Whitney has sometimes been called “‘the Father 
of Standardization,” and this is why. 

At the end of the 18th century, under the authoriza- 
tion of the Fifth Congress, Vice President Thomas Jef- 
ferson gave the inventor of the cotton gin a contract to 
produce 10,000 muskets. Whitney built a small factory 
in New Haven and started to work. 

Up to that time, the traditional manufacturing method 
was one in which each man, highly skilled, produced by 
himself a particular part of the finished job. Whitney 
took the unprecedented step of dividing his work into 
steps and putting groups to work on each step in a simpli- 
fied operation. Each part, copied from a model musket, 
was interchangeable with its standardized counterpart in 
the other muskets. 

Whitney introduced three new aids in this work: drill- 
ing by templates (patterns), filing by jigs (guides), and 
milling irregular forms. He did not, however, introduce 
gages to inspect and control the accuracy of the product, 
but rather depended on keeping his tools sufficiently 
accurate to make the parts interchangeable. 

Tooling up required many months, and Congress be- 
came impatient. At a critical stage, Whitney appeared 
in Washington before an assembling of government ex- 
perts and Congressmen. He laid out a pile of parts and 
assembled ten muskets by picking standard parts at ran- 
dom—an unheard-of-feat. Congress was convinced, and 
thus mass production was started on its way in this 
country. 
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HOW STANDARDIZED FIRE-FIGHTING EQUIPMENT 
REDUCED FIRE LOSSES 


Lack of interchangeable fire-fighting equipment cost 
citizens of Baltimore millions of dollars when their city 
burned in 1904. A fire broke out on Sunday, February 7, 
and when it got beyond control the local fire department 
called on Washington, New York, and Philadelphia for 
help. Special trains rushed apparatus from these three 
cities on cleared tracks. Then the equipment stood idly by 
while 150 acres of the old business section was destroyed. 
Their hose couplings would not fit the Baltimore hy- 
drants. 

Twenty-three years later, in 1927, fire-fighting equip- 
ment from 20 neighboring towns helped save Fall River, 
Mass., from total destruction in another great fire. The 
difference was in.standardization. All equipment from the 
20 communities worked interchangeably. The hydrant 
and hose connections had been standardized. 

In the intervening years the early work of the National 
Fire Protection Association in this field had been devel- 
oped into an American Standard for this fire-fighting 
equipment under the leadership of the National Board of 
Fire Underwriters, the American Water Works Associa- 
tion, and the American Society of Mechanical Engineers. 
That standard, which was reviewed and reaffirmed early 
in 1953, is in very wide use in the United States. The 
Office of Civilian Defense has recognized the import- 
ance of interchangeable fire hose couplings in case of 
enemy air attack and has adopted the American Standard 
screw thread for such emergency equipment. 


As lyke as one pease is to another. 
—LYLY, Euphues 
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Pattern 


IN ADDITION TO THE PROPERTIES ALREADY MEN- 
TIONED IN THE ADVERTISEMENT, SYNTHANE HAS 


\ 1. Impact strength. Synthane 
Ml stands up in mechanical applica- 
O tions where jolts, jars and light 
— shock loads are common. It does 
not splinter or break readily; will 

not delaminate. 


2. Tensile strength. Synthane is 
strong in tension and compression. 


3. Light weight. Synthane has 
approximately half the weight of 
aluminum. 


4. Flexural strength. Synthane is 
suitable for jobs where deflexion, 
torsion and vibration are present. 
It has excellent fatigue resistance. 


5. Stable Over Wide Tempera- 
ture Range. Synthane is 
thermosetting; does not flow as 
temperature rises, has a low cocffi- 
cient of thermal expansion. 
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of things to come 


Here is one of the brightest ideas in 
electronics—and one of the materials 
which helped make it possible. The 
idea is the printed circuit; the material 
is a laminated plastic called Synthane. 

For years radio sets were put to- 
gether by laboriously soldering a forest 
of wires to terminals. It was a time- 
consuming and expensive operation. 
If one connection proved faulty, the 
whole assembly had to be rechecked. 

Then someone came up with the 
idea of printing the circuit with an acid- 
resisting ink on foil bonded to a base— 
and etching away the metal not needed. 
It would be quick, easy and error-proof 
—if the right base material could be 
found. 

Among many tested, Synthane was 
one sheet material selected. Synthane 


SYNTHANE CORPORATION, OAKS, PA. 


has the necessary strength, low mois- 
ture absorption, is an excellent insula- 
tor and can be punched easily. It 
bonds securely to metal foil and with- 
stands the etching acid used to remove 
the excess metal. 

The printed circuit is still in de- 
velopment—but it has zoomed into 
favor for radio, TV, hearing aids, and 
many other electronic devices. There 
are now a dozen ways to produce what 
are still called “printed” circuits. And 
Synthane is an accepted base material 
for every one of them. 

Synthane laminated plastics are 
available in a variety of grades and 
colors—in sheets, rods, tubes, and fab- 
ricated parts. You are invited to write 
for information to Synthane Corpora- 
tion, 13 River Road, Oaks, Pa. 


PLASTICS 


LAMINATED 


53 


Attend 
Summer School 
for Engineers 


in Colorado's 
Rocky Mountains 


Located in Boulder, with its mild 


climate and cool nights, in view of 
snow-capped peaks, and within easy 
walking distance of mountain trails 
and streams, the 


University of Colorado 


offers an unusual program of summer 
study and recreation... The 


College of Engineering 


provides excellent opportunities for 
study for undergraduate or graduate 
degrees, for satisfying prerequisites, 
for makeup, or refresher courses. 
Graduate and undergraduate courses 

in the College of Engineering are of- 
fered in the fields of— 

APPLIED MATHEMATICS 

ARCHITECTURE 

ARCHITECTURAL ENGINEERING 

CHEMICAL ENGINEERING 

CIVIL ENGINEERING 

ELECTRICAL ENGINEERING 

ENGINEERING PHYSICS 

MECHANICAL ENGINEERING 


Classroom, laboratory, library and 
other teaching facilities are unexcelled 
in the Rocky Mountain region. Regu- 
lar teaching staffs are supplemented by 
visiting lecturers from other institu- 
tions and industry. Special research 
projects and seminars offer opportunity 
for creative work. 

All courses offered by the College of 
Engineering run for ten weeks— 


JUNE 14 to AUGUST 24 


Other University courses are offered for five- 
week or ten-week terms. (June 14-July 20; 
July 22-August 24.) 

The University’s own Recreation Depart- 
ment offers a planned program which sup- 
plements education. Students haye ample 
Opportunity to see scenic Colorado. Drives 
Over spectacular mountain highways; week- 
end climbs to nearby peaks with experienced 
guides; easy hikes to adjacent mountain spots; 
steak fries and picnics, and campfire enter- 
tainment near mountain streams, are all part 
of the program. 

Typical tuition and fees for the 10-week 
Engineering program are $105. The charge is 
determined by the number of hours carried. 

Living accommodations are ayailable in 
attractive and spacious University residence 
halls, private homes, fraternity and sorority 
houses, and student rooming houses. Typical 
room and board rates are $170 for 10-week 
term. 

Choose the University of Colorado this 
summer. Combine makeup, refresher or 
graduate courses with a Colorado vacation. 


B FILL OUT AND MAIL THIS COUPON 
B TODAY FOR FURTHER INFORMATION 


I Director of the Summer Session, Macky 330 
i University of Colorado, Boulder, Colorado: 


B Please send Engineering College information. 
i ICO Ue NN AID Cress cencrasesaccace ounces eae noses ee 
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Publications... 


FEATURE 
EDITOR 


by Maurice Garnholtz 
Aero ‘56 


It is the job of the person holding the 
position of feature editor of the J//inozs 
Technograph to decide, along with the 
other members of the editorial staff, 
what type of articles will be published 
in each month’s issue of the magazine. 
The editorial staff decides the length 
of the articles and stories and as exact- 
ly as possible what the articles will con- 
sist of in their make-up. 

Usually a general theme is designated 
for the stories that will go into a par- 
ticular month’s issue of the magazine. 
Last year, each issue featured a particu- 
lar department of the College of Engi- 
neering here at the University, e.g., Oc- 
tober, 1952—civil engineering; Novem- 
ber—aeronautical engineering; Decem- 
ber—physics; and so on through near- 
ly all of the divisions of engineering. 
In March, 1953, the annual Engineer- 
ing Open House was the main topic. 
For one of the later issues, research in 
the various departments of the engineer- 
ing college was delved into. 

Thus far this semester, the theme for 
each month has been varied to a great 
degree. The first issue, October, was 
centered about the engineering fresh- 
men for this year. The November issue 
featured space travel and rockets. The 
December copies tell of a major or in- 
teresting field of each phase of engi- 
neering as an overall theme. For Janu- 
ary, articles have been written concern- 
ing activities around the campus and in 
the Champaign area. 

A general or major theme is not ab- 
solutely necessary for each issue, but it 
does add to the coherence of the maga- 
zine and makes the job somewhat easier 
for the editorial staff. It is true though 
that a magazine filled with numerous 
and varied topics can be just as, or more, 
interesting than one with a_ specific 
theme and will often appeal to a great- 


er number of people. As an experiment 
to see how it is accepted, the February 
issue will be a magazine approximating 
that idea. The articles in that and in 
all of the issues of the Technograph are 
usually on engineering and_ technical 
subjects written and explained so that 
the general public can read them with a 
minimum of difficulty. The subjects 
may also be on non-engineering topics, 
but will be of interest specifically to 
the engineer. : 

After deciding upon the feature arti- 
cles for a certain month, the task of as- 
signing them to the various writers on 
the editorial staff is encountered. This 
latter sentence describes almost entirely 
the chief work of the feature editor. As 
much as possible, the writers are allowed 
to choose their articles. These usually 
are about the particular fields of engi- 
neering they plan to enter after gradua- 
tion. The feature editor assigns these 
articles at a general staff meeting or 
over the telephone as he calls up each 
writer individually, telling him what is 
required and desired in the article. Each 
author is responsible for the pictures 
which fit in with his specific piece of 
writing. 

Several members of the staff are as- 
signed permanent or semi-permanent 
tasks of handling monthly departments 
of the magazine. Some of these are the 
following: Boneyard Bilge—a conglom- 
eration of incidents and seemingly un- 
noticed events on the engineering cam- 
pus; Skimming Industrial Headlines— 
a summary of the new developments in 
industry; Engineering Societies—hap- 
penings at their meetings. 

The articles are all to be typewritten, 
double spaced, and with one-inch mar- 
gins on all sides of the written mater- 
ial. The first page of the story is started 
half-way down the sheet. The title, au- 
thor’s name, department and school, and 
year of graduation are given here. At 
the bottom of each page ‘‘more”’ is writ- 
ten, until the last page where “30” is 
typed, which designates the end. 

After articles are all written and 
turned in to the proper basket in the 
Technograph office by the pre-assigned 
deadline date, the feature editor and the 
staff proofread them for typographical 
errors, grammatical and punctuation er- 
ors, and other errors and _ mistakes 
missed by the author himself. 

Then the stories are sent to the Illini 
Publishing Company, which makes “gal- 
ley proofs” of them. These galleys are 
long, narrow pages with all of the arti- 
cles printed on them. When sent back 
to the Tech office, these galleys are 
proofread by members of the staff. Then 
the corrected articles are sent back to 
the publisher for the final printing. At 
this point, the make-up editor and_ his 
staff step in, putting the magazine to- 
gether the way it is to be published. 
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How to speed production of high 
precision jet engine parts 


Engineers had the problem of designing a turret lathe 
that would machine a stainless steel jet engine part having 
a very complicated shape. And the part had to be pro- 
duced in volume—yet with extreme precision. Naturally, 
they had to be sure the lathe spindle would be held rigid. 
To solve their problem, they mounted the spindle and 
gear train on Timken® tapered roller bearings, eliminat- 


ing spindle vibration and chatter, insuring high precision. 


Here’s how TIMKEN” bearings 
maintain spindle rigidity 


Timken bearings hold spindles in rigid alignment 
because line contact between rollers and races gives 
spindles wide, rigid support. Because the tapered 
design of Timken bearings lets them take radial and 
thrust loads in any combination, deflection is mini- 
mized, end-play and chatter eliminated. Spindles 
maintain their accuracy, year after year. 


Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 


graduation will involve bearing applications. For help 
in learning more about bearings, 


SN ea write for the 270-page General In- 
TAPERED ROLLER: BEARING SMM Coun sttcnon unset pet: 
ings. And for information about the 
excellent job opportunities at the 
Timken Company, write for a copy 
of “This Is Timken”. The Timken 
Roller Bearing Company, Canton 
6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER a= 
BEARING TAKES RADIAL @ AND THRUST —@~ LOADS OR ANY COMBINATION -W- 
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WHAT A NATIONAL STANDARD DID 
FOR ELECTRIC LAMPS 


Today few articles of commerce represent so high a degree 
of standardization as electric lamps and their accessories. There 
is now complete mechanical interchangeability from coast to 
coast. Some 40 dimensional standards for incandescent lamps 
and about 30 standards for fluorescent lamps have been ap- 
proved. : 

This standardization was worked out by the cooperative 
effort of the electrical manufacturers, the power companies, the 
fire insurance companies, and others. It is a small part of a 
total standardization program that probably affects and benefits 
more people than any other. Two national electrical standards 
codes encompass virtually all phases of electrical transmission 
and use. 

The National Electrical Code gives detailed requirements 
for the installation of electric wiring and equipment for light- 
ing, heating, and power in public and private premises. It was 
formulated under the sponsorship of the National Fire Protection 
Association and was adopted as a standard by the National 
Board of Fire Underwriters. First published in 1897, it has been 
reviewed and revised many times. It became an American Stand- 
ard in 1919. Hundreds of municipalities use the code in some 
form of legal enactment. Insurance companies use it in giving 
advice to their insured. 

The National Electrical Safety Code provide the rules and 
regulations which insure the installation, maintenance, and safe 
operation of electric lines and equipment, including radio installa- 
tions. It was formulated under the sponsorship of the National 
Bureau of Standards in 1913 and was approved as an American 
Standard in 1932. It has been adopted in whole or as a guide to 
practice in almost all of those states that have rules on electrical 
installations. 

This standardization program has created a national market 
and has thus permitted mass production, distribution, and use 
of electric lamps and appliances. The result has been better con- 
venience, greater safety, and cheaper prices. An electric lamp 
cost $1.75 in 1907; it costs less than 15 cents today—and lasts 
a lot longer. 


Light burdens, long borne, grow heavy. 


—HERBERT, Jacula Prudentum 
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THROUGH 


To teach me how 

To name the bigger light, and the less, 
That burned by day and night. 

—SHAKESPEARE, I empest 


HOW THE RAILROADS STANDARDIZED 
MEASUREMENT OF STRESSES 

One of the problems that used to plague engineers was 
why an iron structural member would give way under a 
load that was clearly less than the load that tests had 
shown it could endure. This problem came to the fore in 
the first half of the nineteenth century, when it became 
necessary to establish standards for determining in ad- 
vance the amount of service that could be expected from 
the wrought iron bridges that were then beginning to re- 
place masonry bridges. 

Thanks to the work of Eaton Hodgkinson and a com- 
mission appointed to study the application of iron to rail- 
Way structures, it was discovered that the ultimate static 
load is not the only factor to be considered in determining 
the strength of a structure. It was learned that a load need 
not be the maximum load, as determined by test, to cause 
failure—if it were repeated often enough. It was also 
learned that deterioration of the material was not the de- 
termining factor in failure. 

Experiments conducted by Wohler established that 
the range through which a stress is varied has direct cor- 
relation with speed of failure. That is, under the practi- 
cal conditions of use of railway structures, for instance, 
load variations imposed by passing trains and the ham- 
mer effect of steam locomotives were more conducive to 
failure than would have been the application of a constant 
load. 

The effects just discussed are now widely recognized 
and are incorporated in standards issued by the Association 
of American Railroads and the Association of State High- 
way Officials. 
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The Torrington Needle Bearing 
is designed for high radial loads 


The many lineal inches of contact 
provided by the larger number of 
small diameter rollers give the 
Torrington Needle Bearing an 
unusually high load rating. In 
fact, a Needle Bearing has greater 
radial capacity in relation to its 
outside diameter than any other 


type of anti-friction bearing. 


Precision Manufacture 
and Unique Design 


The exceptional load capacity of 
the Needle Bearing is the result 
of proper selection of steels, pre- 
cision workmanship to close tol- 
erances, and the application of 
modern anti-friction principles. 

The one-piece shell, which 
serves as the outer raceway and 
retains the rollers, is accurately 
drawn from carefully selected 
strip steel. After forming, it is 
carburized and hardened. There 


is no further grinding or other 
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1 Illustrates the fact that for a given housing 

* bore size, a larger and, therefore, stiffer 

shaft can be used with Needle Bearings than 
with a roller or ball bearing. 
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We Shows the greater number of lines of con- 
* tact in the load zone of a Needle Bearing 
compared with a ball or roller bearing. 


operation that might destroy the 
wear-resistant raceway surfaces. 
The full complement of thru- 
hardened, precision-ground 
rollers is retained by the turned- 


in lips of the one-piece shell. 


The small cross section of the 
Needle Bearing allows a large 
shaft which permits a rigid design 
with minimum shaft deflection, a 
factor of utmost importance to 


good bearing design. 


THE TORRINGTON COMPANY 


Torrington, Conn, 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON ///0/; BEARINGS 


NEEDLE SPHERICAL ROLLER » TAPERED ROLLER » CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS 
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Spherical Building to House 
Submarine Reactor 


The saucer-shape foundation for the 
225-foot steel sphere that is to house a 
nuclear submarine power plant being 
built by the Atomic Energy Commis- 
sion for the U. S. Navy has been com- 
pleted, and work on assembling the hull 
of the land-based prototype submarine 
is under way, the Schenectady Opera- 
tions Office of the AEC and the General 
Electric Company recently announced. 

Known as the Submarine Intermedi- 
ate Reactor (SIR), this : project is 
under the direction of the Knolls Atomic 
Power Laboratory operated at Sche- 
nectady for the AEC by the General 
Electric Company. The reactor, and the 
sphere enclosing it, are being built on a 
4,000 acre site at West Milton, N. Y.., 
about 18 miles north of Schenectady. 

The spherical design of the reactor 
building was adopted to give additional 
protection to operating personnel and to 
off-site areas during test operations be- 
yond the many safety controls of the 
reactor itself. 

Similar structures are widely used in 
the chemical and petroleum industries, 
but the West Milton sphere will be 
the largest ever constructed. In the re- 
mote event that simultaneously all other 
controls failed, the resulting release of 
radioactive material would be contained 
in the sphere which will have a net 
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“free” space of more than 5,400,000 
cubic feet. 


The outer periphery of the building 
will be 706 feet. The sphere will rest 
on the concrete saucer just completed 
which is 179 feet in diameter and 42 
feet deep. A ring of steel columns set 
on concrete outside the structure and 
reaching to the middle of the sphere will 
give further support to the building. 
Welded steel plates will make up the 
skin of the ball. The plates will be hoist- 
ed into position by a derrick mounted on 
top of a temporary central steel tower. 
The derrick, now in place, reaches up 
424 feet above ground level. 

Every weld in the structure must be 
X-rayed to assure that there are no 
leaks. To do this on the bottom, a four- 
foot space is provided temporarily be- 
tween the base of the sphere and the 
concrete saucer. After testing is com- 
pleted, this space will be filled with con- 
crete and aggregate. Inside, the concrete 
floor on which the reactor will rest will 
be slightly above ground level and the 
well of the saucer beneath the floor will 
be filled with compacted mixture of ag- 
gregate and earth. The reactor building 
will be air conditioned. 

As soon as the columns are in place, 
the first ring of plates will gird the 
sphere at its center and assembly will 
proceed both upwards and downwards. 

Meanwhile the hull of the submarine 


will be assembled just outside the build- 
ing and when the latter is completed 
and tested, the hull will be skidded into 
the huge ball through a special wall sec- 
tion and the sphere again sealed. 

The Submarine Intermediate Reactor 
is one of two nuclear science approaches 
being made to the problem of utilizing 
atomic fuel for underwater ship pro- 
pulsion. The other is incorporated in a 
project at the National Reactor Testing 
Station in Idaho. The reactor designed 
for the West Milton site will use li- 
quid sodium metal to take the heat out 
of the reactor core and into an exchang- 
er or “boiler”? where water will be con- 
verted to steam. The steam will then 
drive the turbines that propel the sub- 
marine. 

Design, testing and scientific support 
of the SIR comes from the Knolls 
Atomic Power Laboratory here. The 
Electric Boat Division of the General 
Dynamics Corporation of Groton, Con- 
necticut, is erecting the hull and power 
plant. The sphere shaped building for 
the reactor is being built by the Chica- | 
go Bridge and Iron Company. 


Magnetic Chip Remover 


A new GS magnet made of super- - 
magnetic alloy offers lifetime perma- - 
nence through a single pole magnetic | 
process. It removes chips from blind 
drill and top holes on production lines 
and in assembly work. Tool and die 
makers will find the unit helpful in: 


Chip remover and carrying case. 


normal shop work. Assemblers and in- 
spectors find the unit useful to test coat | 
of surfaces for magnetic properties of 
the under material. | 

The unit can be carried in the pock- | 
et, is no larger than a fountain pen. It 
is mounted in a fibre nonconductive | 
case with a pocket clip 614” long. Model 
No. 15 is %” diameter, price $3.75, 
while model No. 16 measures 34” dia-} 
meter, price $6.50. | 
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Vibration Pickup Calibrator 


An instrument which calibrates vibra- 
tion pickups and accelerometers rapidly 
and reliably has recently been devised 
by W. A. Yates and M. Davidson of 
the National Bureau of Standards at 
the request of the Navy Bureau of 
Ships. The device operates on the prin- 
ciple of the mutual inductance trans- 
ducer, which was originally developed 
by the Bureau to measure small dis- 
placements and has since been applied 
in a number of NBS measurement in- 
struments. The instrument has an ac- 
curacy of 5 percent over wide frequency 
and amplitude ranges, and can easily 
be standardized using a calibrated dis- 
placement such as that provided by a 
precision dial gauge. 

In recent years the widespread use 
of vibration pickups for simultaneously 
monitoring a large number of points 
has introduced a serious calibration 
problem. Analysis of the problem has 
been complicated by the higher frequen- 
cy components of vibration and resonant 
properties of the pickups. The increase 
in the number of pickups has emphasized 
the need for a rapid, reliable means of 
calibration over wide ranges of frequen- 
cy and amplitude. Many of the cali- 
bration techniques now in use are limit- 
ed in band width and are difficult to 
standardize. Others require tedious 


point-by-point measurement and involve 
a considerable problem in data reduction. 
The NBS instrument was designed to 
overcome these deficiencies. 

The vibration sensing element of the 
NBS instrument is a stable non-contact- 
ing displacement transducer of mutual- 
inductance type, developed by M. L. 
Greenough of the NBS staff for use 
in other instruments. The transducer 
utilizes the principle that the field sur- 
rounding a coil energized with alter- 
nating current will induce current in 
a nearby coil. The amount of current 
thus induced can be controlled by plac- 
ing a conducting shield at various dis- 
tances from the latter coil. In the 
normal use of the instrument, this 
Bureau’s calibrator, vibration of a non- 
magnetic conductive surface with re- 
spect to a probe containing the two 
coils and a carrier detector for the 
secondary winding generates an a-c 
component of output voltage propor- 
tional to the amplitude of vibration. In 
a-c component is measured by means 
of a stable vacuum-tube voltmeter, pro- 
ducing a reading proportional to the 
amplitude of vibration. It will respond 
to frequencies from 10 to 20,000 cps 
and amplitudes from 10 microinches to 
0.01 inch. This is an acceleration range 
Gta 10ere to 425X510" 2. 


The 


instrument is standardized by 


chopping the detected d-c voltage incre- 
ment produced by a standard mechan- 
ically measured displacement change, in 
this case 0.02 inch, into a square wave. 
Fed into the same a-c peak-to-peak volt- 
meter on the 0.0l-inch range, the 
square wave is equivalent to a 0.01-inch 
peak amplitude of vibration. The sensi- 
tivity of the voltmeter is then adjusted 
to obtain a full-scale reading. The 
choice of a displacement as an absolute 
standard for the instrument was made 
primarily because of the ease with which 
it can be reproduced without special 
equipment. 

The use of a displacement transducer 
in this application presents both advan- 
tages and problems. ‘The _ principal 
difficulty encountered is that of mount- 
ing the probe, since the mount itself 
must be free of ambient vibrations if 
the full capabilities of the instrument 
are to be realized. This requirement 
is met by using sturdy, rigid brackets. 
An advantage of this type of transducer 
is that it introduces practically no load- 
ing on the vibration generator. Thus, 
the generator can be designed solely on 
the basis of the loading imposed by the 
pickups to be calibrated, and significant 
savings can be achieved in equipment 
for high-frequency calibration. 


The engineered instrument consists 
of the transducer in the form of a probe 


MATERIALS-HANDLING EQUIPMENT 


THAT SPEEDS WORK, SPARES MEN, SLASHES COSTS 


No other Mobile Crane of this type has all the features of 
KRANE KAR. More goes into KRANE KAR... you get more 
out of KRANE KAR . .. more speed, more work, more safety. 


Loads and Unloads freight cars, trucks, trailers... Seen 
Stores .. . expedites Plant Maintenance. me? 


| KRANE KAR handles steel stock and forms of any Ehtipe or 
size within capacity (or scrap when equipped, with magnet); 
transmission cases, motors, crankcases, transformers, etc. | Yorks 
in tight quarters, low headroom, up and down ramps . -lany- 
where, in plant or yard. Often cuts handling costs to By a ton.* 


Safest Crane in its class, minimizing injury risks 10. iment 
materials, machine. Self-Stabilizing: dangerous use of acks 
or stabilizers eliminated. Automatic Power Cut-Off at ex- 
treme positions of Boom-Swing or Topping. Automatic 
Braking of Load and Boom Lines. No Tail-Swing: no \part 
of Crane passes over operator's head. 


fe or Diesel. 9 to 37 ft. booms or 
adjustable telescopic booms; Electric 
magnet, clamshell bucket, and othe. 
accessories available. Ask for illus- 
trated bulletin #79. 


USERS: General Motors; Bethlehem 
Steel; Todd Shipyards; Boeing; General 
Electric; duPont; Pullman Standard; etc. 


*Write for case studies. 


Pioneers of Heavy Duty Materials-Handling Equipment and Mfrs. of 
Heavy Duty Fork LIFTRUKs; Cranes, Capstans, and Winches for Motor 
Trucks “SILENT HOIST’ Car Pullers and Barge Movers. 


SILENT Hoist & CRANE Co. 


895 63RD ST., BROOKLYN 20, N.Y. 


It’s been like that ever since Pete bought 
The Technograph! 
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and an encased chassis which contains 
the electronic circuitry and to which 
the probe is attached by means of a 
cable. Direct meter indications of the 
peak amplitudes of sinusoidal vibrations 
are given. The operation of the instru- 
ment requires that the probe be mounted 
at a fixed distance from the mean posi- 
tion of the vibrating surface. For this 
purpose a meter indication of the probe- 


pounds, is comparable to that of the 
organics, as are their elastic moduli. 
Their heat resistance and dielectric prop- 
erties qualify them as Class H insulating 
materials. 

The properties of 2106-bonded lam- 
inates particularly suggest their use in 
structural parts which must combine 
light weight and high strength at ele- 
vated temperatures. While most sam- 


Pieces made with silicone-glass bonding resin 


to-surface spacing is provided, enabling 
the operator to make the necessary set- 
tings quickly. This adjustment is not 
nearly as critical as the adjustment re- 
quired by capacitive types of vibration 
transducers. 


High Strength Bonding Resin 


Low pressure silicone-glass laminates 
with initial strength and stiffness values 
approaching those of the organics are 
being made with a new bonding resin: 
Dow Corning 2106. Typical 1/8” sam- 
ples (30% resin, heat cleaned 181 
cloth) show flexural strengths in the 
range of 50,000 psi at room temperature 
even before curing. 

High temperature strength is obtained 
after relatively short cures. Optimum 
strength is attained after only 80 hours 
at 480F, or less than half the cure for- 
merly required. Flex strength of 10,000 
psi at 500F is reached in only 6 hours, 
indicating that in many applications, 
these laminates may be cured in service. 
High physical strength is retained after 
prolonged aging at extreme tempera- 
tures. 

Laminates bonded with 2106 resin 
are highly water repellent and resistant 
to many common inorganic reagents. 
Their bond strength, at over 1000 


60 


ples to date have been laminated at 30 
psi or less, indications are that laminates 
may also be produced with high pres- 
sure equipment. 


Turbine Designers Take a Look at 
Super-Critical Pressure Steam 


Turbine steam conditions continually 
edge upwards. Several machines are op- 
erating at pressures between 2000 and 
2400 pounds. All the largest machines 
now building are for 1000 or 1050 de- 
grees, and this year Westinghouse will 
have a 1100-degree machine on the line. 


With fuel costs showing no disposi- 
tion to stop rising, the urge to lower 
heat rates is as strong as ever. Engi- 
neers are casting a sharp eye up into 
the region of 5000 pounds and temper- 
atures of 1200 degrees, well beyond the 
portion of steam tables where there is 
experimental proof of accuracy. Actual- 
ly fundamental research on steam prop- 
erties at these temperatures and pres- 
sures is needed. 


At 3206 pounds absolute pressure 
and at 705 degrees F, water and steam 
have equal densities. At this condition 
water is converted directly into steam 
without boiling. There is no change in 
volume, no latent heat of vaporization. 
The same situation also exists at pres- 


sures exceeding 3206 pounds, but at 
temperatures somewhat greater than 705 
degrees. For example, a boiler produc- 
ing steam at a pressure of 3206 pounds 
or more needs no steam drum. 


A careful study is being made of a 
200,000-kw, 5000-pound turbine, with 
1200 degrees initial temperature and 
two reheats. Early calculations indicate 
that by comparison with a machine of 
that rating but operating at 2000 pounds, 
and 1100 degrees, reheat to 1050 de- 
grees, a gain in overall plant efficiency 
of five to six percent is anticipated. 

Offhand the small gain in efficiency 


might not seem to justify the difficulty 
and cost of construction that such a 


high pressure and temperature entails. 


However, when a few numbers are 
looked at the complexion changes. Even 
a highly efficient 200-megawatt base- 
load plant consumes about 500,000 tons 
of coal per year. With fuel prices ex- 
isting in some industrial areas of the 
United States, a company can afford to 
invest about a third of :a million more 
in a 200-mw plant to gain one percent 
in efficiency. 


All this is in the early planning stage. 
It is apparent that one big problem is 
the power consumed by the boiler feed 
pump. As boiler pressures rises the en- 
ergy required to inject water into it 
rises at a sharp rate. For example, to 
service a 200-mw, 5000-pound boiler 
by a conventional type of pump drive 
would require about 14,000-hp—or 
seven percent of the unit output. This, 
however, is but one of the problems in- 
volved. Conspicuous among “them will 
be an integrated boiler-and turbine-con- 
trol system. Any such plant as a whole 
must, of course, meet the test of oper- 
ational dependability and economic jus- 
tification. 


Stirring Without a Rod 


A new way of stirring the melt in an 
electric arc furnace has been developed. 
This melt, like soup, has to be stirred 
to speed up the “cooking”? and provide 
more uniformity of the bath. But just 
how does one stir a ‘“‘soup” of tons of 
liquid steel? Men have done it by hand 
(rabbling), and cranes sometimes tow 
an ingot of steel around in the melt, 


but both methods have obvious draw- 
backs. 


With a d-c excited electro-magnet, 
Westinghouse does it by remote con- 
trol. The magnet is rotated below the 
arc furnace. The strong flux field en- 
ters the furnace from one pole, passes 
through the melt, and so out to the 
other pole of the magnet. In so doing, 
it creates currents in the steel that estab- 
lish a circular flow within it. The sys- 
tem requires about 165 kw for the ro- 
tating magnet, which is driven by a 
50-hp motor. 
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